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PREFACE. 


N atural  history,  confidered  in  its  utrnoft  extent,  com- 
prehends two  objeCts.  Firft,  that  of  difcovering,  afcertain- 
ing,  and  naming  all  the  various  productions  of  Nature.  Se- 
condly, that  of  defcribing  the  properties,  manners,  and  rela- 
tions which  they  bear  to  us,  and  to  each  other.  The  firft, 
which  is  the  molt  difficult  part  of  this  fcience,  is  fyftemati- 
cal,  dry,  mechanical,  and  incomplete.  The  fecond  is  more 
amufing,  exhibits  new  pictures  to  the  imagination,  and  im-‘ 
proves  our  relifh  for  exiftence,  by  widening  the  prol'peCt  of 
Nature  around  us. 

Both,  however,  are  neceflary  to  thofe  who  would  under- 
ftand  this  pleafing  fcience,  in  its  utmoft  extent.  The  firft; 
care  of  every  inquirer,  no  doubt,  fiiould  be,  to  fee,  to  vifit, 
and  examine  every  objeCt,  before  he  pretends  to  infpeCt  its 
habitudes  or  its  hiftory.  From  feeing  and  obferving  the 
thing  itfelf,  he  is  moft  naturally  led  to  fpeculate  upon  its 
ufes,  its  delights,  or  its  inconveniences. 

Numberlefs  obftruCUons,  however,  are  found  in  this  part 
of  his  purfuit,  that  fruftrate  his  diligence,  and  retard  his  cu- 
riofity.  The  objeCfs  in  Nature  are  fo  many,  and  even  thofe 
of  the  fame  kind  are  exhibited  in  fuch  a variety  of  forms, 
that  the  inquirer  finds  himfelf  loft  in  the  exuberance  before 
him,  and,  like  a man  who  attempts  to  count  the  ftars,  un- 
aflifted  by  Art,  his  powers  are  all  diftraCted  in  the  barren  fu- 
perfluity. 
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To  remedy  this  embarraffment,  artificial  fyflems  have  been, 
devifed,  which  grouping  into  maffes  thofe  parts  of  Nature 
more  nearly  refembling  each  other,  refer  the  inquirer  for  the 
name  of  the  fingle  object  he  defires  tc  know,  to  fome  one  of 
thofe  general  diftributions,  where  it  is  to  be  found  by  further 
examination. 

If,  for  inftance,  a man  fhould,  in  his  walks,  meet  with  an 
animal,  the  name,  and  confeqnently  the  hiftory  of  which,  he 
defires  to  know,  he  is  taught  by  fyftematic  writers  of  natural 
hiftory,  to  examine  its  moll  obvious  qualities,  whether  a 
quadruped,  a bird,  a fifh,  or  an  infe£l.  Having  determined 
it,  for  explanation  fake,  to  be  an  infe£l,  he  examines  whether 
it  has  wings  ; if  he  finds  it  poflefied  of  thefe,  he  is  taught  to 
examine  whether  it  has  two  or  four  ; if  poflefied  of  four,  he 
is  taught  to  obferve,  whether  the  two  upper  wings  are  of  a 
fhelly  hardnefs,  and  ferve  as  cafes  to  thofe  under  them  ; if 
he  finds  the  wings  compofed  in  this  manner,  he  is  then 
taught  to  pronounce,  that  this  infe£l  is  one  of  the  beetle 
kind  : of  the  beetle  kind,  there  are  three  different  clafles, 
diftinguifhed  from  each  other  by  their  feelers  ; he  examines 
the  infe£t  before  him,  and  finds  that  the  feelers  are  clavated 
or  knobbed  at  the  ends  ; of  beetles,  with  feelers  thus  formed, 
there  are  ten  kinds  •,  and,  among  thofe,  he  is  taught  to  look 
for  the  precife  name  of  that  which  is  before  him.  If,  for  in- 
•ftance,  the  knob  be  divided  at  the  ends,  and  the  belly  be 
flreaked  with  white,  it  is  no  other  than  the  Dor  or  the 
May-bug  ; an  animal,  the  noxious  qualities  of  which  give  it 
a very  diftinguifhed  rank  in  the  hiftory  of  the  infect  crea- 
tion. In  this  manner  a fyftem  of  natural  hiftory  may,  in 
fome  meafure,  be  compared  to  a dictionary  of  words.  Both 
are  folely  intended  to  explain  the  names  of  things  •,  but  with 
this  difference,  that  in  the  dictionary  of  words  we  are  led 
from  the  name  of  the  thing  to  its  definition  ; whereas  in  the 
fyftem  of  natural  hiftory,  we  are  led  from  the  definition  to 
find  out  the  name. 

Such  are  the  efforts  of  writers,  who  have  compofed  their 
works  with  great  labour  and  ingenuity,  to  dire£l  the  learner 
in  his  progrefs  through  Nature,  and  to  inform  him  of  the 
name  of  every  animal,  plant,  or  foflil  fubftance,  that  he  hap- 
pens to  meet  with ; but  it  would  be  only  deceiving  the 
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reader,  to  conceal  the  truth,  which  is,  that  books  alone  can 
never  teach  him  this  art  in  perfection  *,  and  the  Solitary  (In- 
dent can  never  fucceed.  Without  a matter,  and  a previous 
knowledge  of  many  of  the  objects  in  Nature,  his  book  will 
only  ferve  to  confound  and  difguft  him.  Few  of  the  indi- 
vidual plants  or  animals,  that  he  may  happen  to  meet  with,, 
are  in  that  precife  (late  of  health,  or  that  esaCt  period  of  ve- 
getation, from  whence  their  descriptions  were  taken.  Per- 
haps he  meets  the  plant  only  with  leaves,  but  the  fyftematic 
writer  has  defcribed  it  in  dowser.  Perhaps  he  meets  die 
bird  before  it  has  moulted  its  firfl  feathers,  while  the  fyfte- 
matic  description  was  made  in  its  ftate  of  full  perfeClion. — - 
He  thus  ranges  without  an  inftru&or,  confufed,  and  with 
Sickening  curiofity  from  fnbjeCt  to  fubjeCf,  till  at  latt:  ho 
gives  up  the  purfuit,  in  the  multiplicity  of  his  difappoint- 
ments. 

Some  praCHce,  therefore,  much  inttruclion,  and  diligent 
reading,,  are  requittte  to  make  a ready  and  expert  naturalift, 
who  (hall'  be  able,  even  by  the  help  of  a fyftem,  to  find  out 
the  name  of  every  objeCt  he  meets  with.  But  when  this  te- 
dious, though  requifite  part  of  ftudy  is  attained,  nothing 
but  delight  and  variety  attend  the  reft  of  his  journey. — ■ 
Wherever  he  travels,  like  a man  in  a country  where  he  has 
many  friends,  he  meets  with  nothing  but  acquaintances-  and 
allurements  in  all  the  ftages  of  his  way.  The  mere  unin- 
formed fpe&ator  pafles  on  in  gloomy  l'olitude ; but  the  na~ 
turalift,  in  every  plant,  in  every  infect,  and  every  pebble* 
finds  Something  to  entertain  his  curiofity,  and  excite  his  Spe- 
culation. 

From  hence  it  appears,  that  a fyftem  may  be  confidered  as 
a dictionary  in  the  ftudy  of  Nature.  The  ancients,  however, 
who  have  all  written  moft  delightfully  on  this  fu-bjeCt,  feem 
entirely  to  have  rejected  thofe  humble  and  mechanical  helps 
to  Science.  They  contented  themfelves  with  (eizing  upon 
the  great  outlines  of  hiftory,  and  patting  over  what  was  com- 
mon, as  not  worth  the  detail,  they  only  dwelt  upon  what  was 
new,  great,  and  furprifing,  and  Sometimes  even  warmed  the 
imagination  at  the  expence  of  truth.  Such  of  the  moderns 
as  revived  this  Science  in  Europe,  undertook  the  -talk  more 
methodically,  though  not  in  a manner  So  pleating.  Aldro- 
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vandus,  Gefner,  and  Johnfon,  feemed  defirous  of  uniting 
the  entertaining  and  rich  defcriptions  of  the  ancients  with 
the  dry  and  fyftematic  arrangement,  of  which  they  were  the 
firPc  projectors*  This  attempt,  however,  was  extremely  im- 
perfect, as  the  great  variety  of  Nature  was,  as  yet  but  very 
inadequately  known.  Neverthelefs,  by  attempting  to  carry 
on  both  objeCts  at  once  ; firft,  of  directing  us  to  the  name 
of  the  thing  ; and  then  giving  the  detail  of  its  hiftory,  they 
drew  out  their  works  into  a tedious  and  unreafonable  length; 
and  thus,  mixing  incompatible  aims,  they  have  left  their 
labours  rather  to  be  occafionally  confulted,  than  read  with 
delight,  by  pofterity. 

The  later  moderns,  with  that  good  fenfe  which  they  have 
carried  into  every  other  part  of  fcience,  have  taken  a different 
method  in  cultivating  natural  hiftory.  They  have  been  con- 
tent to  give,  not  only  the  brevity,  but  alfo  the  dry  and  dif- 
gufting  air  of  a dictionary  to  their  fyftems.  Ray,  Klin, 
Briffon,  and  Linnseus,  have  had  only  one  aim,  that  of  point- 
ing out  the  objeCt  in  Nature,  of  difcovering  its  name,  and 
where  it  was  to  be  found  in  thofe  authors  that  treated  of  it 
in  a more  prolix  and  fatisfaCtory  manner.  Thus  natural 
hiftory,  at  prefent,  is  carried  on  in  two  diftinCt  and  feparate 
channels,  the  one  ferving  to  lead  us  to  the  thing,  the  other 
conveying  the  hiftory  of  the  thing,  as  fuppofing  it  already 
known. 

The  following  Natural  Hiftory  is  written,  with  only  fuch 
an  attention  to  fyftem  as  ferves  to  remove  the  reader’s  err«- 
bar.raffments,  and  allure  him  to  proceed.  It  can  make  no 
pretenfions  in  direCting  him  to  the  name  of  every  objecb  he  *■ 
meets  with  ; that  belongs  to  works  of  a very  different  kind, 
and  written  with  very  different  aims.  It  will  fully  anfwer 
my  defign,  if  the  reader,  being  already  poffeffed  of  the  name 
of  any  animal,  lhall  find  here  a fhort,  though  fatisfaClory 
hiftory  of  its  habitudes,  its  fubfiftence,  its  manners,  its  friend- 
fhips,  and  hoftilities.  My  aim  has  been  to  carry  on  juft  as 
much  method  as  was  fufhcient  to  fhorten  my  defcriptions  by 
generalizing  them,  and  never  to  follow  order  where  the  art 
of  writing,  which  is  but  another  name  for  good  fenfe,  in- 
formed me  that  it  would  only  contribute  to  the  reader’s  ern- 
barraffment. 
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Still,  however,  the  reader  will  perceive,  that  I have  formed 
a kind  of  fyftem  in  the  hiftory  of  every  part  of  Animated 
Nature,  directing  myfelf  by  the  great  obvious  diftin&ions 
that  (he  herfelf  feems  to  have  made  ; which,  though  too  few* 
to  point  exactly  to  the  name,  are  yet  fufficient  to  illuminate 
the  fubjeft,  and  remove  the  reader’s  perplexity.  Mr.Buffon 
indeed,  who  has  brought  greater  talents  to  this  part  of  learn- 
ing than  any  other  man,  has  almoft  entirely  rejected  method 
in  clafling  quadrupeds.  This,  with  great  deference  to  fuch 
a chara&er,  appears  to  me  running  into  the  oppofite  extreme; 
and,  as  fome  moderns  have  of  late  fpent  much  time,  great 
pains,  and  fome  learning,  all  to  very  little  purpofe,  in  fyftema- 
tic  arrangement,  he  feems  fo  much  difgufted  by  their  trifling, 
but  oftentatious  efforts,  that  he  defcribes  his  animals  almoft 
in  the  order  they  happen  to  come  before  him.  This  want 
of  method  feems  to  be  a fault ; but  he  can  lofe  little  by  a 
criticifm  which  every  dull  man  can  make,  or  by  an  error  in 
arrangement,  from  which  the  dulleft  are  the  moft  ufually 
free. 

In  other  refpe&s,  as  far  as  this  able  philofopher  has  gone, 
I have  taken  him  for  my  guide;  The  warmth  of  his  ftyle, 
and  the  brilliancy  of  his  imagination,  are  inimitable.  Leaving 
him,  therefore,  without  a rival  in  thefe,  and  only  availing, 
myfelf  of  his  information,  I have  been  content  to  defcribe 
things  in  my  own  way ; and  though  many  of  the  mate- 
rials are  taken  from  him,  yet  I have  added,  retrenched,  and 
altered,  £ I thought  proper.  It  was  my  intention,  at  one 
time,  whenever  I differed  from  him,  to  have  mentioned  it  at 
the  bottom  of  the  page  ; but  this  occurred  fo  often,  that  I 
foon  found  it  would  look  like  envy,  and  might,  perhaps,  con- 
vidl  me  of  thofe  very  errors  which  I was  wanting  to  lay  up- 
on him.  I have,  therefore,  as  being  every  way  his  debtor, 
concealed  my  diffent,  where  my  opinion  was  different  but 
wherever  I borrow  from  him,  I take  care  at  the  bottom  of 
the  page  to  exprefs  my  obligations.  But  though  my  obliga- 
tions to  this  writer  are  many,  they  extend  but  to  the  fmalleft' 
part  of  the  work,  as  he  has  hitherto  completed  only  the 
hiftory  of  quadrupeds.  I was,  therefore,  left  to  my  own 
reading  alone,  to  make  out  the  hiftory  of  birds,  fifties,  and 
znfe&s,  of  which  the  arrangement  was  fo  difficult,  and  the 
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nccexTary  information  fo  widely  diffufed,  and  fo  obfcurely  re- 
lated when  found,  that  it  proved  by  much  the  mod  laborious 
part  of  the  undertaking.  Thus  having  made  ufe  of  Mr. 
Buffon’s  lights  in  the  fird  part  of  the  work,  I may,  with 
fome  (hare  of  confidence,  recommend  it  to  the  public.  But 
what  (hall  I fay  to  that  part,  where  I have  been,  entirely  left 
without  his  abidance  i As  I would  affe<d  neither  modefty 
nor  confidence^  it  would  be  fufficient  to  fay  that  my  reading 
upon  tli is  part  of  the  fubjedf  has  been  very  extenfive  5 and 
that  I have  taxed  my  fcanty  circumftances  in  procuring  books, 
which  are  on  this  fubject,  of  all  others,  the  mod  expenfive. 
In  confequence  of  this  induftry,  I here  offer  a work  to  the 
public,  of  a kind  which  has  never  been  attempted  in  ourst 
or  any  other  modern  language  that  I know  of.  The  an- 
cients, indeed,  and  Pliny  in  particular,  have  anticipated  me 
in  the  prefent  manner  of  treating,  natural  hidory.  Like  thofe 
hidorians  whq  defcribe  the  events,of  a campaign,  they  have 
not  condefcended  to  give  the  private  particulars  of  every  in- 
dividual that  formed  the  army  $ they  were  content  with  cha- 
racterizing the  generals,  and  defcribing  their  operations^ 
while  they  left  it  to  meaner  hands  to  carry  the  muder-roll. 
I have  followed  their  manner,  rejecting  the  numerous  fables, 
which  they  adopted,  and  adding  the  improvements  of  the 
moderns,  which  are  fo  numerous,  that  they  actually  make 
up  the  bulk  of  natural  hidory. 

The  delight  which  I found  in  reading  Pliny,  fird  infpired 
me  with  the  idea  of  a work  of  this  nature.  Having  a tade 
rather  claffical  than  fcientific,  and  having  but  little  employed 
myfelf  in  turning  over  the  dry  labours  of  modern  fydem- 
makers,  my  earlied  intention  was  to  tranflate  this  agreeable 
writer,  and  by  the  help  of  a commentary  to  make  my  work 
as  amufing  as  I could.  Let  us  dignify  natural  hidory  never 
fo  much  with  the  grave  appellation  of  an  ufeful  jcience , yet 
dill  we  mud  confefs  that  it  is  the  occupation  of  the  idle  and 
the  fpeculative,  more  than  of  the  bufy  and  the  ambitious 
part  of  mankind.  My  intention,  therefore,  was  to  treat  what 
I then  conceived  to  be  an  idle  fubjeft,  in  an  idle  manner ; 
and  not  to  hedge  round  plain  and  fimple  narratives  with  hard 
words,  accumulated  didin6lions,  odentatious  learning,  and 
difquifitions  that#  produced  no  convi£lion.  Upon  the  ap- 
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pearance,  however,  of  Mr.  BufFon’s  work,  I dropped  my  for- 
mer plan,  and  adopted  the  prefent,  being  convinced,  by  his 
manner,  that  the  belt  imitation  of  the  ancients  was  to  write 
from  our  own  feelings,  and  to  imitate  Nature. 

It  will  be  my  chief  pride,  therefore,  if  this  work  may  be 
found  an  innocent  amufement  for  thofe  who  have  nothing 
elfe  to  employ  them,  or  who  require  a relaxation  from  la- 
bour. Profefled  naturalifts  will,  no  doubt,  find  it  fuperficial; 
and  yet  I (hould  hope  that  even  thefe  will  difcover  hints  and 
remarks  gleaned  from  various  reading,  not  wholly  trite  or 
elementary.  I would  wifii  for  their  approbation.  But  my 
chief  ambition  is  to  drag  up  the  obfcure  and  gloomy  learning 
of  the  cell  to  open  infpe&ion ; to  ftrip  it  from  its  garb  of 
aufterity,  and  to  fhew  the  beauties  of  that  form,  which  only 
the  induftrious  and  the  inquifitive  have  been  hitherto  per- 
mitted to  approach. 
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CHAP.  I. 

A SKETCH  OF  THE  UNIVERSE. 

Th  E world  may  be  confidered  as  one  vaft  manfion, 
where  man  has  been  admitted  to  enjoy,  to  admire,  and  to 
be  grateful.  The  firft  defires  of  favage  nature  are  merely  to 
gratify  the  importunities  of  fenfual  appetite,  and  to  negledt 
the  contemplation  of  things,  barely  fatisfied  with  their  enjoy- 
ment: the  beauties  of  Nature,  and  all  the  wonders  of  Creation, 
have  but  little  charms  for  a being  taken  up  in  obviating  the 
wants  of  the  day,  and  anxious  for  precarious  fubfiftence. 

Our  philofopners,  therefore,  who  have  teftified  fuch  fur- 
prife  at  the  want  of  curiofity  in  the  ignorant,  feem  not  to 
confider  that  they  are  ufually  employed  in  making  provifi- 
ons  of  a more  important  nature;  in  providing  rather  for  the 
neceflities  *than  the  amufements  of  life.  It  is  not  till  our 
more  preffmg  wants  are  fufficiently  fupplied,  that  we  can  at- 
tend to  the  calls  of  curiofity;  fo  that  in  every  age  fcientific 
refinement  has  been  the  late  ft  effort  of  human  induftry. 

But  human  curiofity,  though,  at  firft,  flowly  excited,  be- 
ing at  laft  poffeffed  of  leifure  for  indulging  its  propenfity,  be- 
comes one  of  the  greateft  amufements  of  life,  and  gives  higher 
fatisfa&ions  than  what  evert  the  fenfes  can  afford.  A man 
of  this  difpofition  turns  all  nature  into  a magnificent  theatre, 
replete  with  objects  of  wonder  and  furprife,  and  fitted  up 
chiefly  for  his  happinefs  and  entertainment : he  induftrioufly 
examines  all  things,  from  the  minuteft  infect  to  the  moft 
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finifhed  animal;  and,  when  his  limited  organs  can  no  lon- 
ger make  the  difquifition,  he  fends  out  his  imagination  upon 
new  inquiries. 

Nothing,  therefore,  can  be  more  augud  and  ftriking  than 
the  idea  which  his  reafon,  aidOd  by  his  imagination,  furnifhes 
of  the  univerfe  around  him.  Adronomers  tell  us,  that  this 
earth  which  we  inhabit  forms  but  a very  minute  part  in  that 
great  afTemblage  of  bodies  of  which  the  world  is  compofed. 
It  is  a million  of  times  lefs  than  the  fun,  by  which  it  is  en- 
Iightened.—The  planets  alfo,  which,  like  it,  are  fubordinafce 
to  the  fun  Y influence,  exceed  the  earth  one  thou  fan  d times 
in  magnitude.  Thefe,  which  were  at  firfl  fuppofed  to  'wan- 
der in  the  heavens  without  any  ‘ fixed  path,  and  that  took 
their  name  from  their  apparent  deviations,  have  long  been 
found  to  perform  their  circuits  with  great  exaftnefs  and  drift: 
regularity.  They  have  been  difcovered  as  forming  with  our 
earth  a fydem  of-  bodies  circulating  round  the  fun,,  all  obe- 
dient. to  one  law;  and  impelled  by  one  common  influence. 

Modern  philofophy  has  taught  us  to. believe,  that,  when 
the  great  Author  - of  Nature  began  the;  work  of  creation,,  he 
-chofc  to  operate  by  fecond  caufes;  and  that,  fufpending  the 
condarit  exertion  of  his  power,  he  endued  matter  with  a 
‘ quality  by  .which  the  universal,  economy  of  nature  might - be 
continued  without  his  immediate  afli dance.  This  quality  is 
called  aUrachm.;  a fort  of  approximating  influence,  which  all 
.bodies;  whether  terreftrial  or  celedial,  are  found  to  poffefs; 
•and  which  in  all  encreafes  as  the  quantity  of  matter  in  each 
encreafes.  The  fun,  by  far  the  greated  body  in  our  fydem, 
is,  of  confequence,  .pofieded  of  much  the  greaTO:  fhare  of 
-this  attracting  power ; and  all  the  planets,  of  which  our 
earth  is  one,  are,  of  cou-rie,  entirely  fubjeft  to  its  fuperior 
influence.  Were  this  power,  therefore,  left  uncontrolled  by 
any  other,  the  fun  mud  quickly  have  attrafted  all  the  bodies 
■of  our  celeftial  fydem  to  itfelf ; but  it  is  equably  counteracted 
by  another  power  of  equal  efficacy;  namely,  a progreffive 
force  which  each  planet  received  when  it  was  impelled  for- 
ward, by  the  divine  Architeft,  upon  itsfirft  formation*  The 
heavenly  bodies  of  our  fydem  being  thus  afted  upon  by  two 
oppofing  powers/,  namely,  by  that  of  attrciElion , which  draws 
.them  towards  the  fun;  and  that  of  impulfion , which  drives 
them  draight  forward  into  the.  great  void  of  fpace ; they 
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purfue  a track  between  thefe  contrary  directions;  and  each, 
like  a ftone  whirled  about  in  a fling,  obeying  two  op  polite 
forces,  circulates  round  its  great  centre  of  heat  and  motion. 

In  this  manner,  therefore,  is  the  harmony  of  our  planeta- 
ry fyftcm  preferved.  The  fun,  in  the  midft,  gives  heat,  and 
light,  and  circular  motion  to  the  planets  which  furreund 
it:  Mercury,  Venus,  the  Earth,  Mars,  Jupiter,  and  Saturri, 
perform  their  conftant  circuits  at  different  diftances,  each  tak- 
ing up  a time  to  complete  its  revolutions  proportioned  to 
the  greatnefs  of  the  circle  which  it  is  to  deferibe.  The  leflet 
planets  alfo,  which  are  attendants  upon  fome  cf  the  greater, 
are  fubject  to  the  fame  laws;  they  circulate  with  the  fame 
exadlnefs ; and  are,  in  the  fame  manner,  influenced  by  their 
refpedtive  centres  of  motion. 

Befldes  thofe  bodies  which  make  a part  of  our  peculiar 
fyltem,  and  which  may  be  faid  to  refide  within  its  great  cir- 
cumference; there  , are  others,  that  frequently  come  among 
us,  from  the  moll  diftant  tradts  of  fpace,  and  that  feem  like 
dangerous  intruders  upon  the  beautiful  fimplicity  of  nature, 
Thefe  are  comets,  whole  appearance  was  once  fo  terrible  to 
mankind,  and  the  theory  of  which  is  fo  little  underftood  at 
prefent : all  we  know,  is,  that  tneif  number  is  much  grea- 
ter than  that  of  the  planets ; and  that,  like  thefe,  they  roll 
in  orbits,  in  fome  meafure,  obedient  to  folar  influence. 
Altronomers  have  endeavoured  to  calculate  the  returning 
periods  of  many  of  them  ; but  experience  has  not,  as  yet, 
confirmed  the  veracity  of  their  inveftigations : Indeed,  who 
can  tell  when  thofe  wanderers  have  made  their  excurfions  into 
other  worlds  and  diftant  fyftems,  what  obftacles  may  be 
found  to  oppofe  their  progrefs,  to  accelerate  their  motions, 
or  retard  their  return1? 

But  what  we  have  hitherto  attempted  to  Iketch,  is  but  a 
fmall  part  of  that  great  fabric  in  which  the  Deity  lias 
thought  proper  to  manifeft  his  wifdom  and  omnipotence. 
There  are  multitudes  of  other  bodies  difperfed  over  the  face 
of  the  heavens  that  lie  too  remote  for  examination  : thefe 
have  no  motion,  fuch  as  the  planets  are  found  topoflefs,  arid 
are  therefore  called  fixed fiars  ; and  from  their  extreme  brilli- 
ancy, and  their  immenfe  diftance,  philofophers  have  been 
induced  to  fuppofe  them  to  be  funs  refembling  that  which 
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enlivens  our  fyftem:  As  the  imagination  alfo,  once  excited, 
is  feldom  content  to  flop,  it  has  furnifhed  each  with  an 
attendant  fyftem  of  planets  belonging  to  itfelf,  and  has  even 
induced  fome  to  deplore  the  fate  of  thofefy  Items,  whofe  ima- 
gined funs,  which  fometimes  happens,  have  become  no 
longer  vifible. 

But  conjectures  of  this  kind,  which  no  reafoning  can 
afeertain,  nor  experiment  reach,  are  rather  amufing  than  ufe- 
ful.  Though  we  fee  the  greatiiefs  and  wifdom  of  the  Deity 
in  all  the  feeming  worlds  that  furround  us,  it  is  our  chief 
concern  to  trace  him  in  that  which  we  inhabit.  The  exami- 
nation of  the  earth,  the  wonders  of  its  contrivance,  the  hifto- 
ry  of  its  advantages,  or  of  the  feeming  defeats  in  its  forma- 
tion, are  the  proper  bufmefs  of  the  natural  hijlorian . A de- 
feription  of  this  earthy  its  animals,  vegetables,  and  minerals,  is 
the  moft  delightful  entertainment  the  mind  can  be'  furnifhed 
xvith,  as  it  is  the  moft  interefting  and  ufeful.  I would  beg 
leave,  therefore,  to  conclude  thefe  common-place  fpecula- 
tions,  with  an  obfervation,  which,  I hope,  is  not  entirely  fo. 

An  ufe,  hitherto  not  much  infilled  upon,  that  may  refult 
from  the  contemplation  of  celeftial  magnificence,  is,  that 
it  will  teach  us  to  make  an  allowance  for  the  apparent  irre- 
gularities we  find  below.  Whenever  we  can  examine  the 
works  of  the  Deity  at  a proper  point  of  diftance,  fo  as  to  take 
in  the  whole  of  his  defign,  we  fee  nothing  but  uniformity, 
beauty,  and  precifion.  The  heavens  prefdnt  us  with  a plan, 
which,  though  inexprefiibly  magnificent,  is  yet  regular  be- 
yond the  power  of  invention.  Whenever,  therefore,  we 
find  any  apparent  defeats  in  the  earth,  which  we  are  about 
to  confider,  inftead  of  attempting  to  j^cafon  ourfelves  into 
an  opinion  that  they  are  beautiful,  it  will  be  wifer  to  fay, 
that  we  do  not  behold  them  at  the  proper  point  of  diftance, 
and  that  our  eye  is  laid  too  clofe  to  the  obje&s  to  take  in 
the  regularity  of  their  connexion.  In  fhort,  we  may  con- 
clude, that  God,  who  is  regular  in  his  great  productions, 
a£ts  with  equal  uniformity  in  the  little. 
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CHAP.  II. 

A SHORT  SURVEY  OF  THE  GLOBE,  FROM  THE  LIGHT  OF 
ASTRONOMY  AND  GEOGRAPHY. 

^\.ll  the  fciences  are  in  fome  meafure  linked  with  each 
ether,  and  before  the  one  is  ended  the  other  begins.  In  a 
natural  hiftory,  therefore,  of  the  earth,  we  muft  begin  with 
a fhort  account  of  its  fituatiou  and  form,  as  given  us  by 
aftronomers  and  geographers:  it  will  be  fufticient,  however* 
upon  this  occafion,  juft  to  hint  to  the  imagination,  what 
they,  by  the  moft  abftradl  reafonings,  have  forced  upon  the 
underftanding.  The  earth  which  we  inhabit  is,  as  has  been 
laid  before,  one  of  tnofe  bodies  which  circulate  in  our  folar 
fyftem  ; it  is  placed  at  an  happy  middle  diftance  from  the  cen- 
tre; and  even  feems,  in  this  refpebt,  privileged  beyond  all 
other  planets  that  depend  upon  our  great  luminary  for  their 
fupport*  Lefs  diftant  from  the  fun  than  Saturn,  Jupiter,  and 
Mars,  and  yet  lefs  parched  up  than  Venus  and  Mercury, 
that  are  fituate  too  near  the  violence  of  its  power,  the  earth 
feems  in  a peculiar  manner  to  lhare  the  bounty  of  the  Creator  : 
It  is  not,  therefore,  withoutxeafon  that  mankind  confiderthem- 
felves  as  the  peculiar  obje&s  of  his  providence  and  regard. 

Bcfides  that  motion  which  the  earth  has  round  the  fun,  the 
circuit  of  which  is  performed  in  a year,  it  has  another  upon 
its  own  axle,  which  it  performs  in  twenty-four  hours.  Thus, 
like  a chariot-wheel,  it  has  a compound  motion;  for  while  it 
goe^  forward  on  its  journey,  it  is  all  the  while  turning  upon 
itfelf.  From  the  firft  of  thefe  two  arife  the  grateful  vicifli- 
tude  of  the  feafons;  from  the  fecond,  that  of  day  and  night. 

It  may  be  alfo  redlfcly  conceived,  that  a body  thus  wheeling 
in  circles  wall  moft  probably  be  itfelf  a fphere.  The  earth, 
beyond  all  poffibility  of  doubt,  is  found  to  be  fo.  When- 
ever its  ftiadow  happens  to  fall  upon  the  moon,  in  an  eclipfe, 
it  appears  to  be  always  circular,  in  whatever  pofition  it  is 
projected:  and  it  is  eafy  to  prove,  that  a body  which  in  every 
pofition  makes  a circular  fhadow,  muft  itfelf  be  round.  The 
rotundity  of  the  earth  may  be  alfo  proved  from  the  meet- 
ing of  two  (hips  at  fea : the  top-mafts  of  each  are  the  firft 
parts  that  are  difeovered  by  both,  the  under  parts  being 
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hidden  by  the  convexity  of  the  globe  which  rifes  between 
them.  The  fhips  in  this  inftance  may  be  refembled  to  two 
men  who  approach  each  other  on  the  oppofite  Tides  of  an 
hill:  their  heads  will  firfl  be  feen,  and  gradually  as  they 
come  nearer  they  will  come  entirely  into  view. 

However,  though  the  earth’s  figure  is  faid  to  be  fpherical, 
we  ought  only  to  conceive  it  as  being  nearly  fo.  It  has  been 
found  in  the  laft  age  to  be  rather  flatted  at  both  poles,  fo  that 
its  form  is  commonly  refembled  to  that  of  a turnip.  The 
caufe  of  this  fweliing  of  the  equator  is  afcribed  to  the  greater 
rapidity  of  the  motion  with  which  the  parts  of  the  earth  are 
there  carried  round;  and  which,  confequently,  endeavour- 
ing to  fly  off,  a & in  oppofition  to  central  attra&ion.  The 
twirling  of  a mop  may  ferve  as  an  homely  illuflration  ; 
which,  as  every  one  has  feen,  fpreads  and  grows  broader 
in  the  middle  as  it  continues  to  be  turned  round. 

As  the  earth  receives  light  and  motion  from  the  fun,  fo  it 
derives  much  of  its  warmth  and  powrer  of  vegetation  from 
the  fame  beneficent  fource.  However,  the  different  parts  of 
the  globe  participate  of  thefe  advantages  in  very  different 
proportions,  and  accordingly  put  on  very  different  appear- 
ances ; a polar  profpeft,  and  a landfcape  at  the  equator,  are 
as  oppofite  in  their  appearances  as  in  their  fituation. 

The  polar  regions,  that  receive  the  folar  beams  in  a very 
oblique  dire&ion,  and  that  continue  for  one  half  of  the  year 
Sri  night,  receive  but  few  of  the  genial  comforts  that  other 
parts  of  the  world  enjoy.  Nothing  can  be  more  mournful  or 
hideous  than  the  pi£ture  which  travellers  prefen t of  thofe 
wretched  regions.  The  ground  % which  is  rocky  and  bar- 
ren, rears  itfelf  in  every  place  in  lofty  mountains  and  in- 
accefnble  cliffs,  and  meets  the  mariners  eye  at  even  forty- 
leagues  from  fhore.  Thefe  precipices,  frightful  in  themfelvesj 
receive  an  additional  horror  from  being  conftantly  covered 
with  ice  and  fnow,  which  daily  feem  to  accumulate  and  to 
fill  all  the  vallies  with  encreafing  defolation.  The  few  rocks 
and  cliffs,  that  are  bare  of  fnow,  look  at  a diftance  of  a dark 
brown  colour,  and  quite  naked.  Upon  a nearer  approach, 
however,  they  are  found  replete  with  many  different  veins 
of  coloured  (lone,  and  here  and  there  fpread  over  with  a 


£ Ctontz’s  Hiflory  of  Greenland,  p.  3* 


THE  EARTH.  1 


15' 


little  earth,  and  a {canty  portion  of  grafs  and  heath.  The 
internal  parts  of  the  country  are  ftill  more  defolate  and  de- 
terring. In  wandering  thefe  folitudes,  fome  plains  appear 
covered  with  ice,  that,  at  firfl  glance,  feem  to  promife  the 
traveller  an  eafy  journey*.  But  thefe  are  even  more  formi- 
dable and  more  unpayable  than  the  mountains  themfelves, 
being  cleft  with  dreadful  chafms,  and  every  where  abound- 
ing with  pits  that  threaten  certain  deftru<ftion.  The  feas 
that  furround  thefe  inhofpitable  coafts,  are  ftill  more  aftonifh- 
ing,  being  covered  with  flakes  of  floating  ice,  that  fpread 
like  extenhve  fields,  or  that  rife  out  of  the  water  like  enor- 
mous mountains.  Thefe,  which  are  compofed  of  materials 
as  clear  and  tranfparent  as  glafsf,  aflume  many  ftrange  and 
phantaftic  appearances.  Some  of  them  look  like  churches  or 
caftles,  with  pointed  turrets;  fome  like  (hips  in  full  fail} 
and  people  have  often  given  themfelves  the  fruitlefs  toil  to 
attempt  piloting  the  imaginary  veflels  into  harbour.  There 
are  ftill  others  that  appear  like  large  iflands,  with  plains 
valleys,  and  hills,  which  often  rear  their  heads  two  hundred 
yards  above  the  level  of  the  fea  ; and  although  the  height  of 
thefe  be  amazing,  yet  their  depth  beneath  is  ftill  more  fo; 
fome  of  them  being  found  to  fink  three  hundred  fathom  un- 
der water. 

The  earth  prefents  a very  different  appearance,  at  the 
equator,  where  the  fun-beams,  darting  directly  downwards, 
burn  up  the  lighter  foils  into  extenfive  fandy  deferts,  or 
quicken  all  the  moifter  tracfts  with  incredible  vegetation.  In 
thefe  regions,  almoft  all  the  fame  inconveniences  are  felt 
from  the  proximity  of  die  fun,  that  in  the  former  were  en- 
dured from  its  abfence.  The  deferts  are  entirely  barren, 
except  where  they  are  found  to  produce  ferpents,  and  that 
in  fuch  quantities,  that  fome  extenhve  plains  feem  almoft 
entirely  covered  with  them  j. 

It  not  unfrequently  happens  alfo  that  this  dry  foil,  which 
is  fo  parched  and  comminuted  by  the  force  of  the  fun,  rifes 
with  the  fmalleft  breeze  of  wind ; and  the  fands  being  com- 
pofed  of  parts  almoft  as  fmall  as  thofe  of  water,  they  alfumc  a 

* Crantz’s  Hiftory  of  Greenland,  p.  zz. 

f Ibid,  p.  z7«  J Adanfon’s  Dsfcription  of  Senegal. 
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limilar  appearance,  rolling  onward  in  waves  like  thofe  of  a 
troubled  fea,  and  overwhelming  all  they  meet  with  inevitable 
deftrudtion.  On  the  other  hand,  thofe  tra&s  which  are  fer- 
tile, teem  with  vegetation  even  to  a noxious  degree.  The 
grafs  rifes  to  fuch  a height  as  often  to  require  burning;  the 
forefts  are  impaflable  from  underwoods,  and  fo  matted  above, 
that  even  the  fun,  fierce  as  it  is,  can  feldom  penetrate 
Thefe  are  fo  thick  as  fcarce  to  be  extirpated ; for  the  tops 
being  fo  bound  together  by  the  climbing  plants  that  grow 
round  them,  though  an  hundred  fhould  be  cut  at  the  bottom, 
yet  not  one  would  fall,  as  they  mutually  fupport  each  other; 

In  thefe  dark  and  tangled  forefts,  beafts  of  various  kinds, 
infedts  in  aftonifhing  abundance,  and  ferpents  of  furprifing 
magnitude,  find  a quiet  retreat  from  man,  and  are  feldom 
difturbed  except  by  each  other. 

In  this  manner  the  extremes  of  our  globe  feem  equally 
unfitted  for  the  comforts  and  conveniences  of  life  ; and  al- 
though the  imagination  may  find  an  awful  plcafure  in  con- 
templating the  frightful  precipices  of  Greenland,  or  the 
luxurious  verdure  of  Africa,  yet  true  happinefs  can  only  be 
found  in  the  more  moderate  climates,  where  the  gifts  of 
Nature  may  be  enjoyed  without  incurring  danger  in  obtain- 
ing them. 

It  is  in  the  temperate  zone,  therefore,  that  all  the  arts  of 
improving  Nature,  and  refining  upon  happinefs,  have  been 
invented:  and  this  part  of  the  earth  is,  more  properly 
fpeaking,  the  theatre  of  natural  hiftory.  Although  there  fe  t 
millions  of  animals  and  vegetables  in  the  unexplored  forefts 
under  the  line,  yet  moll  of  thefe  may  for  ever  continue  un- 
known, as  curiofity  is  there  reprefled  by  furrounding  danger. 

But  it  is  otherwife  in  thefe  delightful  regions  which  we  in- 
habit, and  where  this  art  has  had  its  beginning.  Among  us 
there  is  fcarce  a fhrub,  a flower,  pr  an  irifeft,  without  its 
particular  hiftory ; fcarce  a plant  that  could  be  ufeful  which 
has  not  been  propagated ; nor  a weed  that  could  be  noxious 
which  has  not  been  pointed  out. 


* Linnsel  Atnaenit.  rol.  vi.  p.  67. 
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CHAP.  III. 

A VIEW  OF  THE  SURFACE  OF  THE  EARTH. 

'Wf  hen  we  take  a flight  furvey  of  the  furfaee  of  our 
globe,  a i thoufand  obje&s  offer  themfelves*  which,  though 
long  known,  yet  ftill  demand  our  curiofity.  The  moft  ob- 
vious beauty  that  every  where  ftrikes  the  eye  is  the  verdant 
covering  of  the  earth,  which  is  formed  by  an  happy  mix- 
ture of  herbs  and  trees  of  various  magnitudes  and  ufes.  It 
has  been  often  remarked  that  no  colour  refrefhes  the  fight  fo 
well  as  green ; and  it  may  be  added,  as  a farther  proof  of 
the  affertion,  that  the  inhabitants  of  thofe  places  where  the 
fields  are  continually  white  with  fnow,  generally  become 
blind  long  before  the  ufual  courfe  of  nature. 

This  advantage,  which  arifes  from  the  verdure  of  the 
fields,  is  not  a little  improved  by  their  agreeable  inequalities. 
There  ^ fcarce  two  natural  landfcapes  that  offer  profpetfts 
entirely  refembling  each  other  ; their  rifings  and  depreflions, 
their  hills  and  vallies,  are  never  entirely  the  fame,  but  always 
offer  fomething  new  to  entertain  and  refrefh  the  imagination. 

But  to  encreafe  the  beauties  of  the  face  of  Nature,  the 
iandfcape  is  enlivened  by  fprings  and  lakes,  and  interfered 
by  rivulets.  Thefe  lend  a brightnefs  to  the  profpedfc;  give 
.motion  and  coolnefs  to  the  air;  and,  what  is  much  more 
important,  furnilh  health  and  fubfiftence  to  animated  Nature, 

Such  are  the  moft  obvious  and  tranquil  objects  that  every 
where  offer : but  there  are  others  of  a more  awful  and  mag- 
nificent kind  ; the  Mountain  riling  above  the  clouds,  and  topt 
with  fnow ; the  River  pouring  down  its  fides,  encjeafing 
as  it  runs,  And  lofing  itfelf,  at  laft,  in  the  ocean  ; the  Ocean 
fpreading  its  immenfe  fheet  of  waters  over  one  half  of  the 
globe,  fwelling  and  fubfiding  at  well-known  intervals,  and 
forming  a communication  between  the  moft  diftant  parts 
of  the  earth. 

If  we  leave  thofe  objedfs  that  feem  to  be  natural  to  our 
earth,  and  keep  the  fame  conftant  tenor,  we  are  prefented 
with  the  great  irregularities  of  Nature.  The  burning  moun- 
tain ; the  abrupt  precipice;  the  unfathomable  cavern;  the 
headlong  cataradl ; and  the  rapid  whirlpool. 
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If  we  carry  our  curiofity  a little  further,  and  defcend  to 
the  obje£ts  immediately  below  the  furface  of  the  globe,  we 
fhall  there  find  wonders  ftill  as  amazing.  We  firft  perceive 
the  earth  for  the  moft  part  lying  in  regular  beds  or  layers, 
every  bed  growing  thicker  in  proportion  as  it  lies  deeper, 
and  its  contents  more  compaft  and  heavy.  We  fhall  find, 
almoft  wherever  we  make  our  fubterranean  inquiry,  an 
amazing  number  of  {hells  that  once  belonged  to  aquatic 
animals.  Here  arid  there,  at  a diftance  from  the  fea,  beds  of 
oyfter-fheils,  feveral  yards  thick,  and  many  miles  over  ; fome- 
times  teftacecus  fubftances  of  various  kinds  on  the  tops  of 
mountains,  and  often  in  the  heart  of  the  hardeft  marble. 
Thefe,  which  are  dug  up  by  the  peafants,  in  every  country, 
are  regarded  with  little  curiofity ; for  being  fo  very  common, 
they  are  confidered  as  fubftances  entirely  terrene.  But  it  is 
otherwife  with  the  inquirer  after  Nature,  who  finds  them,  not 
only  in  fhape  but  in  fubftance,  every  way  refembling  thofe 
that  are  bred  in  the  fea  ; and  he,  therefore,  is  at  a ipfs  how 
to  account  for  their  removal. 

Yet  not  one  part  of  Nature  alone,  but  all  her  produdlions 
2nd  varieties,  become  the  object  of  the  fpeculative  man’s 
inquiry : he  takes  different  views  of  Nature  from  the  inat- 
tentive fpedtator ; and  fcarce  an  appearance,  how  common 
foever,  but  affords  matter  for  his  contemplation : he  in- 
quires how  and  why  the  furface  of  the  earth  has  come  to 
have  thofe  rifings  and  deprefiions  which  moft  men  call  nar 
tural;  he  demands  in  what  manner  the  mountains  were 
formed,  and  in  what  confift  their  ufes;  he  afks  from  whence 
fprings  arife  ; and  how  rivers  flow  round  the  convexity  of  the 
globe ; he  enters  into  an  examination  of  the  ebbings  and 
flowings,  and  the  other  wonders  of  the  deep  ; he  acquaints 
himfelf  with  the  irregularities  of  Nature,  and  will  endeavour 
to  inveftigate  their  caufes  \ by  which,  at  leaft,  he  will  become 
better  verfed  in  their  hiftory.  The  internal  ftru£turc  of  the 
globe  becomes  an  objedl  of  his  curiofity ; and,  although  his 
inquiries  can  fathom  but  a very  little  way,  yet,  if  poffeffed 
with  a fpirit  of  theory,  his  imagination  will  fupply  the  reft. 
He  will  endeavour  to  account  for  the  fituation  of  the  marine 
fofiils  that  are  found  in  the  earth,  and  for  the  appearance  of 
the  different  beds  of  which  it  is  compofed,  Thefe  have  been. 
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the  inquiries  that  have  fplendidly  employed  many^of  the 
philofophers  of  the  laft  and  prefent  age* ; and,  to  a cer- 
tain degree,  they  mud  be  ferviceable.  But  the  word  cf  it 
is,  that,  as  fpeculations  amufe  the  writer  more  than  fa£ls, 
they  may  be  often  carried  to  an  extravagant  length  ; and 
that  time  may  be  fpent  in  reafoning  upon  Nature,  which 
might  be  more  ufefully  employed  in  writing  her  hiftory. 

Too  much  fpeculation  in  natural  hillory  is  certainly 
wrong ; but  there  is  a defeft  of  an  oppofite  nature  that  does 
much  more  prejudice ; namely,  that  of  filencing  all  inquiry, 
by  alleging  the  benefits  we  receive  from  a thing,  inftead  of 
invefligating  the  caufe  of  its  production.  If  I inquire  how  a 
mountain  came  to  be  formed  ; fuch  a reafoner,  enumerating 
its  benefits,  anfwers,  becaufe  God  knew  it  would  be  ufefui. 
If  I demand  the  caufe  of  an  earthquake,  he  finds  fome  good 
produced  by  it,  and  alleges  that  as  the  caufe  of  its  explofion. 
Thus  fuch  an  inquirer  has  conftantly  fome  ready  reafon  for 
every  appearance  in  Nature,  which  ferves  to  fwell  his  periods, 
and  give  fplendour  to  his  declamation:  every  thing  about  him 
is,  on  fome  account  or  other,  declared  to  be  good ; and  he 
thinks  it  prefumption  to  fcrutinize  into  its  defers,  or  to 
endeavour  to  imagine  how  it  might  be  better.  Such  writers, 
and  there  are  many  fuch,  add  very  little  to  the  advancement 
of  knowledge ; and  it  is  finely  remarked  by  Bacon,  that  the 
invelligation  of  final  caufesf  is  a barren  ftudy  ; and,  like  a 
yirgin  dedicated  to  the  Deity,  brings  forth  nothing.  In  fa£t, 
thofe  men  who  want  to  compel  every  appearance  and  every 
irregularity  in  Nature  into  our  fervice,  and  expatiate  on 
their  benefits,  combat  that  very  morality  which  they  would 
feem  to  promote.  God  has  permitted  thoufands  of  natural 
evils  to  exifl  in  the  world,  becaufe  it  is  by  their  intervention 
that  man  is  capable  of  moral  evil ; and  he  has  permitted 
that  we  fhould  be  fubjeCt  to  moral  evil,  that  we  might  do 
fomething  to  deferve  eternal  happinefs,  by  (hewing  that  we 
had  reCtitude  to  avoid  it. 

* Buffon,  Woodward,  Burnet,  Whifton,  Klrcher,  Bourquat,  Leibnitz, 
$teno,  Ray,  &c. 

f Inveftigatio  caufarum  finalium  fterilis  eft,  et  veluti  virgo  Deo  dedipata 
nil  parit. 
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CHAP.  IV. 

A REVIEW  OF  THE  DIFFERENT  THEORIES  OF  THE 
EARTH. 

JHLjman  invention  has  been  exercifed  for  feveral  ages  to 
account  for  the  various  irregularities  of  the  earth.  While 
thofe  philofophers  mentioned  in  the  lad  chapter  fee  nothing 
but  beauty,  fymmetry,  and  order  ; there  are  others,  who 
look  upon  the  gloomy  fide  of  Nature,  enlarge  on  its  defers, 
and  feem  to  confider  the  earth,  on  which  they  tread,  as  one 
fcene  of  extenfive  defolation  #.  Beneath  its  furface  they  ob- 
ferve  minerals  and  waters  confufedly  jumbled  together ; its 
different  beds  of  earth  irregularly  lying  upon  each  other;  moun- 
tains rifing  from  places  that  once  were  level  f ; and  hills  fink- 
ing into  vallies ; whole  regions  fvvallowed  by  the  fea,  and 
others  again  rifing  out  of  its  bofom  : all  thefe  they  fuppofe  to 
be  but  a few  of  the  changes  that  have  been  wrought  in  our 
globe ; and  they  fend  out  Imagination  to  defcribe  it  in  its 
primeval  (late  of  beauty. 

Of  thofe  who  have  written  theories  defcribing  the  man- 
ner of  the  original  formation  of  the  earth,  or  accounting 
for  its  prefent  appearances,  the  mod  celebrated  are  Burnet, 
W hid  on,  Woodward,  and  Buffon.  As  (peculation  is  end- 
lefs,  fo  it  is  not  to  be  wondered  that  all  thefe  differ  from 
each  other,  and  give  oppofite  accounts  of  the  feveral  changes, 
which  they  fuppofe  our  earth  to  have  undergone.  As  the 
fyftems  of  each  have  had  their  admirers,  it  is,  in  fome 
meafure,  incumbent  upon  the  natural  hiflorian  to  be  ac- 
quainted, at  lead,  with  their  out-lines;  and,  indeed,  to 
know  what  others  have  even  dreamed,  in  matters  of  fci- 
ence,  is  very  ufeful,  as  it  may  often  prevent  us  from  in- 
dulging fimilar  delufions  ourfelves,  which  we  fhould  never 
have  adopted,  but  becaufe  we  take  them  to  be  wholly  our 
own.  However,  as  entering  into  a detail  of  thefe  theories, 
is  rather  furnifhing  a hidory  of  opinions  than  things,  I 
will  endeavour  to  be  as  concife  as  I can. 

The  fird  who  formed  this  amufementof  earth-making  into 
fydem,  was  the  celebrated  Thomas  Burnet,  a man  of  polite 

* Buffon’s  fecond  Difcourfe. 

f Senec.  Quaeft.  lib.  vi.  cap.  ai« 
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learning  and  rapid  imagination.  His  Sacred  Theory  as  he 
calls  it,  defcribing  the  changes  which  the  earth  has  under- 
gone, or  (hall  hereafter  undergo,  is  well  known  for  the  warmth 
with  which  it  is  imagined,  and  the  weaknefs  with  which  it  is 
reafoned  ; for  the  elegance  of  its  ftyle,  and  the  meannefs  of 
its  philofophy.  “ The  earth,”  fays  he,  “ before  the  deluge,  was 
very  differently  formed  from  what  it  is  at  prefent : it  was  at 
firft  a fluid  mafs ; a chaos  compofed  of  various  fubftances, 
differing  both  in  deniity  and  figure  : thofe  which  were  moft 
heavy  funk  to  the  centre,  and  formed  in  the  middle  of  our 
globe  an  hard  folid  body  ; thofe  of  a lighter  nature  remained 
next ; and  the  waters,  which  were  lighter  ftill,  fwam  upon 
its  furface,  and  covered  the  earth  on  every  fide.  The  air, 
and  all  thofe  fluids  which  were  lighter  than  water,  floated 
upon  this  alfo ; and  in  the  fame  manner  encompaffed  the 
globe  ; fo  that  between  the  furrounding  body  of  waters, 
and  the  circumambient  air,  there  was  formed  a coat  of  oil, 
and  other  un&uous  fubftances,  lighter  than  water.  Howe- 
ver, as  the  air  was  flill  extremely  impure,  and  mult  have  car- 
ried up  with  it  many  of  thofe  earthy  particles  with  which  it 
once  was  intimately  blended,  it  foon  began  to  defecate,  and 
to  depofe  thefe  particles  upon  the  oily  furface  already  men- 
tioned, which  foon  uniting  together,  the  earth  and  oil  formed 
* that  cruft,  which  foon  became  an  habitable  furface,  giving- 
life  to  vegetation,  and  dwelling  to  animals.” 

This  imaginary  antideluvian  abode  was  very  different 
from  what  we  fee  at  prefent.  €€  The  eartlrwas  light  and  rich; 
and  formed  of  a fubftance  entirely  adapted  to  the  feeble 
ftate  of  incipient  vegetation  : it  was  an  uniform  plain,  every 
where  covered  with  verdure ; without  mountains,  without 
feas,  or  the  fmalleft  inequalities.  It  had  no  difference  of 
feafons,  for  its  equator  was  in  the  plain  ‘of  the  ecliptic,  or, 
in  other  words,  it  turned  diredlly  oppbfite  ta- the- fun,  fo 
that  it  enjoyed  one  perpetual  and  luxuriant  fpring.  Howe- 
ver, this  delightful  face  of  Nature  did  not  long  continue 
the  fame,  for,  after  a time,  it  began  to  crack  and  open  in 
fiffares^  a circumftance  which  always  fucceeds  'when  the 
fun  dries  away  the  moifture  from  rich  or  marfhy  Situations. 
The  crimes  of  mankind  had  been  for  fome  time  preparing 
to  draw  down  the  wrath  of  Heaven ; and  they,  at  length. 
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induced  the  Deity  to  defer  repairing  thefe  • breaches  in  Na- 
ture. Thus  the  chafms  of  the  earth  every  day  became 
wider,  and,  at  length,  they  penetrated,  to  the  great  abyfs  of 
waters ; and  the  whole  earth,  in  a manner,  fell  in.  Then 
enfued  a total  diforder  in  the  uniform  beauty  of  the  fird 
creation,  the  terrene  furface  of  the  globe  being  broken 
down ; as  it  funk  the  waters  gullied  out  into  its  place ; the 
deluge  became  uniyerfal ; all  mankind,  except  eight  perfons, 
were  punifhed  with  defiru&ion,  and  their  poderity  con- 
demned to  toil  upon  the  ruins  of  defoiated  Nature.” 

It  only  remains  to  mention  the  manner  in  which  he  re- 
lieves the  earth  from  this  universal  wreck,  which  would 
feem  to  be  as  difficult  as  even  its  fird  formation.  (t  Thefe 
great  maffes  of  earth  falling  into  the  abyfs,  drew  down  with' 
them  vaft  quantities  alfo  of  air;  and  by  dafhing  againd 
each  other,  and  breaking  into  fmall  parts  by  the  repeated 
violence  of  the  fhock,  they,  at  length,  left  between  them 
large  cavities,  filled  with  nothing  but  air.  Thefe  cavities 
naturally  offered  a bed  to  receive  the  influent  waters  ; 
and  in  proportion  as  they  filled,  the  face  of  the  earth 
became  once  more  viable.  The  higher  parts  of  its  broker! 
furface,  now  become  the  tops  of  the  mountains,  werd 
the  fir  ft  that  appeared;  the  plains  foon  after  came  for- 
ward, and,  at  length,  the  whole  globe  was  delivered  froni 
the  waters,  except  the  places  in  the  lowed  fituiatioris ; fo 
that  the  ocean  and  the  feas  are  dill  a part  of  the  ancient 
abyfs;  that  have  not  had  a place  to  return.  Iflands  and 
rocks  are  fragments  of  the  earth’s  former  cruft ; kingdoms 
and  continents  are  larger  maffes  of  its  broken,  fubftance ; 
and  all  the  inequalities  that  are  to  be  found  on  the  furface 
of  the  prefent  earth,  are  owing  to  the  accidental  confufion 
into  which  both  earth  and  waters  were  then  thrown.” 

The  next  theorid  was  Woodward,  who,  in  his  Effay  to- 
wards a Natural  Hidory  of  the  Earth,  which  was  only  de- 
figned  to  precede  a greater  work,  has  endeavoured  to  give  a 
more  rational  account  of  its  appearances  ; and  was,  in  fa&, 
much  better  furniffied  for  fuch  an  undertaking  than  any 
of  his  predeceffors,  being  oqe  of  the  mod  affiduous  natu- 
ralids  of  his  time.  His  little  book,  therefore,  contains 
many  important  fadls,  relative  to  natural  hidory,  although  * 
his  fydem  may  be  weak  and  groundlefs. 
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He  begins  by  averting  that  all  terrene  fubdances  are  dif- 
pofed  in  beds  of  various  natures,  lying  horizontally  one  over 
the  other,  fomewhat  like  the  coats  of  an  onion  ; that  they 
are  replete  with  fhells,  and  other  productions  of  the  fea : 
thefe  {hells  being  found  in  the  deeped  cavities,  and  on  the  tops 
of  the  highed  mountains.  From  thefe  obfervations,  which 
are  warranted  by  experience,  he  proceeds  to  obferve,  that 
thefe  {hells  and  extraneous  foflils  are  not  productions  of  the 
earth,  but  are  all  aCtual  remains  of  thofe  animals  which  they 
are  known  to  refemble  \ that  all  the  beds  of  the  earth  lie  un- 
der each  other,  in  the  order  of  their  fpecific  gravity  \ and 
that  they  are  difpofed  as  if  they  had  been  left  there  by  fub- 
fiding  waters.  All  thefe  aflertions  he  affirms  with  much  ear- 
nednefs,  although  daily  experience  contradicts  him  in  fome 
of  them ; particularly  we  find  layers  of  done  often  over  the 
lighted  foils,  and  the  fofted  earth  under  the  harded  bodies. 
However,  having,  taken  it  for  granted,  that  all  the  layers  of 
the  earth  are  found  in  the  order  of  their  fpecific  gravity, 
the  lighted  at  the  top,  and  the  heavied  next  the  centre,  he 
confequently.aflerts,  and  it  will  not  improbably  follow,  that 
all  the  fubdances  of  which  the  earth  is  compofed,  were  once 
in'  an  aCtual  date  of  diflolution.  This  univerfal  diffolution 
he  takes  to  have  happened  at  the  time  of  the  flood.  He 
fuppofes  that  at  that  time  a body  of  water,  which  was  then 
™ in  the  centre  of  the  earth,  uniting  with  that  which  was  found 
on  the  furface,  fo  far  feparated  the  terrene  parts  as  to  mix 
altogether  in  one  fluid  mafs  5 the  contents  of  which  after- 
wards finking  according  to  their  refpeCfive  gravities,  pro- 
duced the  prefent  appearances  of  the  earth.  Being'aware, 
however,  of  an  objeCfion  that  foffil  fubdances  are  not  found 
diflblved,  he  exempts  them  from  this  univerfal  diflfolutien, 
and,  for  that  purpofe,  endeavours  to  fnew  that  the  parts  of 
animals  have  a dronger  cohefion  than  thofe  of  minerals  \ and 
that,  while  even  the  harded  rocks  may  be  diflblved,  bones 
and  {hells  may  dill  continue  entire. 

So  much  for  Woodward  ; but  of  all  the  fyftems  which 
were  publiffied  refpeding  the  earth’s  formation,  that  of 
Whifton  was  mod  applauded,  and  mod  oppofed.  Nor 
need  we  wonder  5 for  being  fupported  with  all  the  parade 
4>f  deep  calculation,  it  awed  the  ignorant,  and  produced  the 
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approbation  of  fuch  as  would  be  thought  otherwife,  as  it 
Implied  a knowledge  of  abftrufe  learning,  to  be  even  thought 
capable  of  comprehending  what  the  writer  aimed  at.  In 
fa£t,  it  is  not  eafy  to  dived  it  of  its  mathematical  garb;  but 
t'hofe  who  have  had  leifure,  have  found  the  refult  of  our 
philofopher’s  reasoning  to  be  thus.  He  fuppofes  the  earth  to 
have  been  originally  a comet;  and  heconfiders  the  hidory  of 
the  creation,  as  given  us  in  fcripture,  to  have  its  commence- 
ment jud  when  it  was  taken  by  the  hand  of  the  Creator,  to 
be  more  regularly  placed  as  a planet  in  our  folar  fydem. 
Before  that  time,  he  fuppofes  it  to  have  been  a globe  without 
beauty  or  proportion;  a world  in  diforder;  fubje6f  to  all  the 
viciiTitudes  which  comets  endure;  fome  of  which  have  been 
found,  at  different  times,  a thoufand  times  hotter  than  melted 
iron;  at  others,  a thoufand  times  colder  than  ice.  Thefe  al- 
ternations of  heat  and  cold,  continuaHy  melting  and  freezing 
the  furface  of  the  earth,  he  fuppofes  to  have  produced,  to 
a certain  depth,  a chaos  entirely  refembling  that  defcribed 
by  the  poets,  furfounding  the  folid  contents  of  the  earth, 
which  dill  continued  unchanged  in  the  midd,  making  a great 
burning  globe  of  more  than  two  thoufand  leagues  in  diameter. 
This  furrounding  chaos,  however,  was  far  from  being  folid  : 
he  refembles  it  to  a denfe  though  fluid  atmofphere,  com- 
pofed  of  fubdances  mingled,  agitated,  and  fhocked  againft 
each  other;  and  in  this  diforder  he  defcribes  the  earth  to  have 
been  jud  at  the  eve  of  creation. 

But  upon  its  orbit  being  then  changed,  when  it  was 
more  regularly  wheeled  round  the  fun,  every  thing  took  its 
proper  place ; every  part  of  the  furrounding  fluid  then  fell 
into  a (ituation,  in  proportion  as  it  was  light  or  heavy. 
The  middle,  or  central  part,  which-  always  remained  un- 
changed, dill  continued  fo,  retaining  a part  of  that  heat 
which  it  received  in  its  primeval  approaches  towards  the 
fun;  which  heat,  he  calculates,  may  continue  for  about  fix 
thoufand  years.  Next  to  this  fell  the  heavier  parts  of  the 
chaotic  atmofphere,  which  ferve  to  fudain  the  lighter:  but 
as  in  defending  they  could  not  entirely  be  feparated  from 
many  watery  parts,  with  which  they  were  intimately  mix- 
ed, they  drew  down  a part  of  thefe  alfo  with  them ; and 
thefe  could  not  mount  again  after  the  furface  of  the  earth 
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was  confolidated  : they,  therefore,  furrounded  the  heavy 
firft  defcending  parts,  in  the  fame  manner  as  thefe  furround 
the  central  globe.  Thus  the  entire  body  of  the  earth  is 
compofed  moil  internally  of  a great  burning  globe ; next 
which  is  placed  an  heavy  terrene  fubftance,  that  encompaffes 
it;  round  which  alfo  is  circumfufed  a body  of  water.  Upon 
this  body  of  waters,  the  cruft  of  earth  on  which  we  inhabit 
is  placed:  fo  that,  according  to  him,  the  globe  is  compofed 
of  a number  of  coats>  or  (hells,  one  within  the  other,  all 
of  different  denfities.  The  body  of  the  earth  being  thus 
formed,  the  air,  which  is  the  lighted  fubftance  of  all,  fur- 
roiinded  its  furface;  and  the  beams  of  the  fun  darting 
through,  produced  that  light  which,  we  are  told,  firft 
obeyed  the  Creator’s  command. 

The  whole  economy  of  the  creation  being  thus  adjufted, 
it  only  remained  to  account  for  the  rifings  and  depreflions 
on  the  furface  of  the  earth,  with  the  other  feeming  irregu- 
larities of  its  prefent  appearance*  The  hills  and  rallies  are 
confidered  by  him  as  formed  by  their  preffmg  upon  the  in- 
ternal fluid,  which  fuftains  the  outward  (hell  of  earth,  with 
greater  or  lefs  weight:  thofe  parts  of  the  earth  which  are 
heavieft,  fink  into  the  fubjacent  fluid  more  deeply,  and  be- 
come vallies:  thofe  that  are  lighted,  rife  higher  upon  the 
earth’s  furface,  and  are  called  mountains. 

Such  was  the  face  of  Nature  before  the  deluge;  the  earth 
Was  then  more  fertile  and  populous  than  it  is  at  prefent ; 
the  life  of  man  and'  animals  was  extended  to  ten  times  its 
prefent  duration;  and  all  thefe  advantages  arofe  from  the 
fuperior  heat  of  the  central  globe,  which  ever  fince  has 
been  cooling.  As  its  heat  was  then  in  its  full  power,  the 
genial  principle  was  alfo  much  greater  than  at  prefent ; ve- 
getation and  animal  encreafe  were  carried  on  with  more 
vigour;  and  all  Nature  feemed  teeming  with  the  feeds  of 
life.  But  thefe  phyfical  advantages  were  only  productive 
of  moral  evil;  the  warmth  which  invigorated  the  body  en- 
creafed  the  pafiions  and  appetites  of  the  mind;  and,  as  man 
became  more  powerful,  he  grew  lefs  innocent.  It  was 
found  neceffary  to  pitnifh  his  depravity  ; and  all  living 
creatures,  except  the  fifties,  who  living  in  a cold  element 
Were  not  fubjeft  to  a fimilitude  of  guilt,  were  overwhelmed^ 
by  the  deluge  in  univerfal  deftru£tion. 
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Tills  deluge, . which  Ample  believers  are  willing  to  afcribe 
to  a miracle,  philosophers  have  long  been  defirous  to  ac- 
count for  by  natural  caufes:  they  have  proved  that  the  earth 
could  never  fupply  from  any  refervoir  towards  its  centre, 
nor  the  atmofphere  by  any  difcharge  from  above,  fuch  a 
quantity  of  water  as  would  cover  the  furface  of  the  globe 
to  a certain  depth  over  the  tops  of  our  higheft  mountains. 
Where,  therefore,  was  all  this  water  to  be  found?  Whifton 
has  found  enough,  and  more  than  a fuflxciency,  in  the  tail 
of  a comet*,  for  he  feems  to  allot  comets  a very  aclive  part 
•in  the  great  operations  of  Nature. 

He  calculates,  with  great  feeming  precifion,  the  year* 
ihe  month,  and  the  day  of  the  week  on  which  this  comet 
(which  has  paid  the  earth  fome  vifits  fince,  though  at  a 
kinder  diftance)  involved  our  globe  in  its  tail.  The  tail  he 
fuppofed  to  be  a vaporous  fluid  fubftance,  exhaled  from  the 
body  of  the  comet,  by  the  extreme  heat  of  the  fun,  and  eiir 
creafihg  in  proportion  as  it  approached  that  great  luminary. 
It  was  in  this  that  our  globe  was  involved  at  the  time  pf 
the  deluge*,  and,  as. the  earth  ftill  adled  by  its  natural  at- 
traction, it  drew  to  itfelf  all  the  watery  vapours  which  were 
in  the  comet’s  tail ; and  the  internal  waters  being  alfo  at  the 
lame  time  let  loofe,  in  a very  ihort  fpace  the  tops  of  the 
higheft  mountains  were  laid  under  the  deep. 

The.punifhment  of  the  deluge  being  thus  completed,  and’ 
all  the  guilty  deftroyed,  the  earth,  which  khad  been  broken 
by  the  eruption  of  the  internal  waters,  was  alfo  enlarged  by 
the  fame;  fo  that  upon  the  comet’s  recefs,  there  was  found 
room  fufticient  in  the  internal  abyfs  for  the  recefs  of  the 
fuperfluous  waters ; whither  they  all  retired,  and  left  the 
^.carth  uncovered,  but  in  fome  refpecte  changed,  particularly 
in  its  figure,  which,  from  being  round,  was  now  become 
oblate.  In  this  univerfal  wreck  of  Nature  Noah  furvived, 
by  a variety  of  happy  caufes,  to  re-people  the  earth,  and  to 
.give  birth  to  a race  of  men  flow  in  believing  ill-imagined 
theories  of  the  earth. 

After  fo  many  theories  of  the  earth,  which  had  been 
pyblilhed,  applauded,  anfwered,  and  forgotten,  Mr.  Bufl'on 
ventured  to  add  one  more  to  the  number.  This  philofopher 
was,  in,  every  refpect,  better  qualified  than  any  of  his  predo 
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ceffors  for  fuch  an  attempt,  being  furnifhed  with  more  mate- 
rials, having  a brighter  imagination  to  find  new  proofs,  and 
a better  ftyle  to  clothe  them  in.  However,  if  one  fo  ill  qua- 
lified, as  I am*  may  judge,  this  feems  the  weakeft  part  of 
his  admirable  work ; and  I could  wifh,  that  he  had  been  con- 
tent with  giving  us  fadds  inftead  of  fyftems;  that,  inftead  of 
being  a reafoner,  he  had  contented  himfelf  with  being  mere- 
ly a hiftorian. 

He  begins  his  fyftem  by  making  a diftinddion  between 
the  firft  part  of  it  and  the  laft ; the  one  being  founded  only 
on  conjecture  •,  the  other  depending  entirely  upon  actual 
obfervatioh.  The  latter  part  of  his  theory  may,  therefore, 
be  true,  though  the  former  fhould  be  found  erroneous. 

(t  The  planets,”  fays  he,  “ and  the  earth  among  the  number, 
might  have  been  formerly  (he  only  offers  this  as  conjeddure) 
a part  of  the  body  of  the  fun,  and  adherent  to  its  fubftancei 
In  this  fituation,  a comet  falling  in  upon  that  great  body 
might  have  given  it  fuch  a fhock*  and  fo  fhakcn  its  whole 
frame,  that  fome  of  its  particles  might  haVe  been  driven  off 
like  fireaming  fparkles  from  red  hot  iron  ; and  each  of  thefe 
ftreams  of  fire*  fmall  as  they  were  in  comparifon  of  the  fun, 
might  have  been  large  enough  to  have  made  an  earth  as  great, 
nay,  many  times  greater  than  ours*  So  that  in  this  manner 
the  planets,  together  with  the  globe  which  we  inhabit,  might 
4Jhave  been  driven  off  from  the  body  of  the  fun  by  an  im- 
pulfive  force:  in  this  manner  alfo  they  would  continue  to  re- 
cede from  it  for  ever,  were  they  not  drawn  back  by  its  fupe- 
rior  power  of  attraction ; and  thus,  by  the  combination  of 
the  two  motions,  they  are  wheeled  round  in  circles. 

cs  Being  in  this  manner  detached  at  a diftance  from  the  body 
of  the  fun,  the  planets,  from  having  been  at  firft  globes 
of  liquid  fire’,  gradually  became  cooL  The  earth  alfo  hav-f 
ing  been  impelled  obliquely  forward,  received  a rotatory  mo- 
tion upon  its  axis  at  the  very  inftant  of  its  formation,  and 
this  motion  being  greateft  at  the  equator,  the  parts  there 
adding  againft  the  force  of*  gravity,  they  mult  have  fvvollen 
out,  and  given  the  earth  an  oblate  or  flatted  figure. 

“ As  to  its  internal  fubftance,  our  globe  having  once  be- 
longed to  the  fun,  it  continues  to  be  an  uniform  mafs  of 
melted  matter,  very  probably  vitrified  in  its  primeval  fufion. 

C a 


28 


A HISTORY"  OF 


But  its  furfade  is  very  differently  compofed.  Having  been 
in  the  beginning  heated  to  a degree  equal  to,  if  not  greater 
than  what  comets  are  found  to  fuftain  ; like  them  it  had  an 
atmofphere  of  vapours  floating  round  it,  and  which  cooling 
by  degrees,  condenfed  and  fubfided  upon  its  furface.  Thefe 
vapours  formed,  according  to  their  different  denfities,  the 
earth,  the  water,  and  the  air;  the  heavier  parts  falling  firft, 
and  the  lighter  remaining  ftill  fufpended.” 

Thus  far  our  philosopher  is,  at  leaf!:,  as  much  a fyflem 
maker  as  Whifton  or  Burnet*  and,  indeed,  he  fights  his 
Way  with  great  perfeverance  and  ingenuity,  through  a thou- 
fand  objections  that  naturally  arife.  Having,  at  laft,  got 
upon  the  earth,  he  fuppofes  himfelf  on  firmer  ground,  and 
goes  forward  with  greater  Security.  Turning  his  attention 
to  the  prefent  appearance  of  things  upon  this  globe,  he  pro- 
nounces from  the  view  that  the  whole  earth  was  at  firft  under 
water.  This  water  he  fuppofes  to  have  been  the  lighter  parts 
of  its  former  evaporation,  which,  while  the  earthy  particles 
funk  downwards  by  their  natural  gravity,  floated  on  the  fur- 
face,  and  covered  it  for  a confiderable  fpace  of  time. 

“ The  furface  of  the  earth,”  fays  he*,  “ mult  have  been 
in  the  beginning  much  lefs  folid  than  it  is  at  prefent ; and, 
confequently,  the  fame  caufes  which  at  .this  day  produce  but 
tfery  flight  changes,  muft  then,  upon  fo  complying  a fub-. 
fiance,  have  had  very  confiderable  effeCts.  We  have  no  rea-* 
fon  to  doubt  but  that  it  was  then  covered  with  the  waters 
©f  the  fea;  and  that  thofe  waters  were  above  the  tops  of 
our  higheft  mountains,  fince,  even  in  fuch  elevated  fixa- 
tions, we  find  fhells  and  other  marine  productions  in  very 
great  abundance.  It  appears  alfo  that  the  fea  continued  for 
a confiderable  time  upon  the  face  of  the  earth  : for  as  thefe 
layers  of  fhells  are  found  fo  very  frequent  a't  fuch  great 
depths,  and  in  fuch  prodigious  quantities,  it  feems  impoffi- 
ble  for  thefe  to  have  fupported  their  numbers  all  alive  at  one 
time;  fo  that  they  muft  have  been  brought  there  by  fuccef- 
five  depofitions.  Thefe  fhells  are  alfo  found  in  the  bodies  of 
the  hardefl  rocks,  where  they  could  not  have  been  depofited, 
all  at  once,  at  the  time  of  deluge,  or  at  any  fuch  inftant  re- 
volution ; fince  that  would  be  to  fuppofe,  that  all  the  rocks 
in  which  they  are  found,  were  at  that  inftant,  in  a ftate  of 

* Theorie  de  la  Terre,  vol.  i.  p.  mw 
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dilTolution,  which  would  be  abfurd  to  afTert.  The  Tea,  there- 
fore, depofited  them  wherefoever  they  are  now  to  be  found, 
and  that  by  flow  and  fucceflive  degrees. 

(<  It  will  appear,  alfo,  that  the  fea  covered  the  whole 
earth,  from  the  appearance  of  its  layers,  which  lying  regu- 
larly  one  above  the  other,  fee m all  to  refemble  the  fediment 
formed  at  different  times  by  the  ocean.  Hence,  by  the  ir- 
regular force  of  its  waves,  and  its  currents  driving  the  bot- 
tom into  fand-banks,  mountains  muft  have  been  gradually 
formed  within  this  univerfal  covering  of  waters  j and  thefe 
fucceflively  raifing  their  heads  above  its  furface,  muft,  in 
time,  have  formed  the  higheft  ridges  of  mountains  upon 
land,  together  with  continents,  iflands,  and  low  grounds, 
all  in  their  turns.  This  opinion  will  receive  additional 
weight  by  confidering,  that  in  thofe  parts  of  the  earth 
where  the  power  of  the  ocean  is  greateft,  the  inequalities 
on  the  furface  of  the  earth  are  higheft : the  ocean’s  power 
is  greateft  at  the  equator,  where  its  winds  and  tides  are 
moft  conftant  ; and,  in  fa<ft,  the  mountains  at  the  equator 
are  found  to  be  higher  than  in  any  other  part  of  the  world. 
The  fea,  therefore,  ha$  produced  the  principal  changes  in 
our  earth  ; rivers,  volcanoes,  earthquakes,  ftorms,  and  rain, 
Jiaving  made  but  flight  alterations,  and  only  fuch  as  have 
* fte&ed  the  globe  to  very  inconfiderable  depths.” 

This  is  but  a very  flight  fketch  of  Mr.  Buffon’s  Theory  of 
the  Earth  j a theory  which  he  has  much  more  powerfully 
fupported,  than  happily  invented ; and  it  would  be  needlefs 
to  take  up  the  reader’s  time  from  the  purfoit  of  truth  in  the 
difcufiion  of  plaufibilities.  In  fa£l,  a thoufand  queftions 
might  be  afked  this  moft  ingenious  philofopher,  which  he 
would  not  find  it  eafy  to  anfwer;  but  fuch  is  the  lot  of  hu- 
manity, that  a Angle  Goth  can  in  one  day  deftroy  the  fa- 
bric which  Caefars  were  employed  an  age  in  erecting.  We 
might  alk,  How  mountains,  which  are  compofed  of  the 
moft  compaft  and  ponderous  fubftances,  ihould  be  the  firft 
whole  parts  the  fea  began  to  remove?  We  might  alk,  How 
foflil-wood  is  found  deeper  eyeii  than  fhells?  which  argues, 
that  trees  grew  upon  the  places  he  fuppofes  once  to  have  been 
covered  with  the  ocean.  But  we  hope  this  excellent  man  is 
better  employed  than  to  think  of  gratify  in  t the  petulance  of 
Incredulity,  by  anfwering  endlefs  obje&ions. 
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CHAP.  V. 

OF  FOSSIL-SHELLS  AMD  OTHER  EXTRANEOUS  FOSSILS. 

Em  ay  affirm  of  Mr.  Buffon,  that  which  has  been  faid 
of  the  chymifts  of  old;  though  he  may  have  faijed  in  at- 
taining his  principal  aim,  of  eftablifhing  a theory,  yet  he 
'has  brought  together  fuch  a multitude  of  faCts  relative  to 
the  hiftory  of  the  earth,  and  the  nature  of  its  foffil  pro- 
ductions, that  Curiofity  finds  ample  compenfation,  even  while 
it  feels  the  want  of  conviction. 

Before,  therefore,  I enter  upon  the  defcription  of  thofe 
parts  of  the  earth,  which  feem  more  naturally  to  fall  within 
the  fubjeCt,  it  will  not  be  improper  to  give  a fhort  hiftory 
of  thofe  animal  productions  that  are  found  in  fuch  quanti- 
ties, either  upon  its  furface,  or  at  different  depths  below  it. 
They  demand  our  curiofity ; and,  indeed,  there  is  nothing 
in  Natural  Hiftory  that  lias  afforded  more  fcope  for  doubt, 
conjecture,  and  fpeculation.  Whatever  depths  of  the  earth 
we  examine,  or  at  whatever  diftance  within  land  we  leek, 
we  moft  commonly  find  a number  of  foffil-fhells,  which  be- 
ing compared  with  others  from  the  fea,  of  known  kinds, j 
are  found  to  be  exaCtly  of  a fimilar  fhape  and  nature*. 
They  are  found  at  the  very  bottom  of  quarries  and  mines, 
in  the  retired  and  inmoft  parts  of  the  moft  firm  and  folid 
rocks,  upon  the  tops  of  even  the  higheft  hills  and  moun- 
tains, as  well  as  in  the  valleys  and  plains:  and  this  not  in 
one  country  alone,  but  in  all  places  where  there  is  any 
digging  for  marble,  chalk,  or  any  other  terreftrial  matters, 
that  are  fo  compaCt  as  to  fence  off  the  external  injuries  of 
the  air,  and  thus  preferve  thefe  {hells  from  decay. 

Thefe  marine  fubftances,  fo  commonly  diffufed,  and  fo 
generally  to  be  met  with,  were  for  a long  time  confideredby 
philofophers,  as  productions,  not  of  the  fea,  but  of  the  earth. 
“ As  we  find  that  fpars,”  faid  they,  “ always  ftioot  into  pecu- 
liar fhapes,  fo  thefe Teeming  fnails,  cockles,  andmufcle-fhells, 
are  only  fportive  forms  that  Nature  affumes  amongft  others 

f Woodward’s  Efiay  towards  a Natural  Hiftory,  p.  16. 
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of  its  mineral  varieties:  they  have  the  fliape- o£: ft fti,  indeed, 
but  they  have  always  been  terreftrial  fubftances*,” 

With  this  plaufible  folution  mankind  were  for  a long  time 
content;  but,  upon  clofer  inquiry,  they. were  obliged  to -alt 
ter  their  opinion.  It  was  found  that  thcfe  {hells  had,  in 
every  refpe£l,  the  properties  of  animal,  and  not  of  mineral 
nature.  They  were  found  exa£Hy  of  the  fame  weight  with 
their  fellow  {hells  upon  Ihore.  They  anfwered  all  the  chy- 
mical  trials  in  the  fame  manner  as  fea-fttells  do.  Their 
parts,  when  difiblved,  had  the  fame  appearance  to  view,  the 
fame  fmell  and  tafte.  They  had  the  fame  effedts  in  medi- 
cine, when  inwardly  adminiftered;  and,  in  a word,  were  fo 
exactly  conformable  to  marine  bodies,  that  they  had  all  the 
accidental  concretions  growing  to  them,  (fucll  as  pearls, 
corals,  and  fmaller  {hells)  which  are  found  in  {hells  juft-  ga- 
thered on  the  fhore.  They  were,  therefore,  from  thefe 
conliderations,  again  given  back  to  the;  fpa,  but  the  wonder 
was,  how  to  account  for  their  coming  fo  far  from  their  own 
natural  element  upon  landf. 

As  this  naturally  gave  rife  to  many  conjectures,  it  is  not 
to  be  wondered  that  fome  among  them  have  been  very  ex- 
traordinary. An  Italian,  quoted  by  Mr.  Buffon,  fuppofes 
them  to  have  been  depofited  in  the  earth  at  the  time  of  the 
+ Crufades,  by  the  pilgrims,  who  returned  from  Jerufalem  ; 
who  gathering  them  upon  the  fea-fhore,  in  their  return  carried 
them  to  their  different  places  of  habitation.  But  this  con- 
je&urer  feems  to  have  but  a very  inadequate  idea  of  their 
numbers.  At  Touraine,  in  France,  more  than  a hundred 
miles  from  the  fea,  there  is  a plain  of  about  nine  leagues 
long,  and  as  many  broad,  from  whence  the  peafants  of  the 
country  fupply  themfelves  with  marl  for  manuring  their 
lands.  They  feldom  dig  deeper  than  twenty  feet,  and  the 
whole  plain  is  compofed  of  the  fame  materials,  which  are 
{hells  of  various  kinds,  without  the'fmalleft  portion  of  earth 
between  them.  Here,  then,  is  a large  fpace,  in  which  are 
deposited  millions  of  tons  of  {hells,  which  pilgrims,  could 
not  have  collected,  though  their  whole  employment  had 

* Lowth’s  Abridgment,  Phil.  Tranf.  vo!.  ii.  p.  426. 
f Woodward,  p.  43. 
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been  nothing  elfe.  England  is  furnifhed  with  its  beds, 
which  though  not  quite  fo  extenfive,  yet  are  equally  won-* 
derful.  c<  Near  Reading,  in  Berkfhire,  for  many  fucceed- 
ing  generations,  a continued  body  of  oyfter-fkells  has  been 
found  through  the  whole  circumference  of  five  'or  fix  acres 
of  ground.  The  foundation  of  thefe  (hells  is  an  hard  rocky 
chalk  j and  above  this  chalk,  the  oyfter-fhells  lie  in  a bed  of 
green  fand,  upon  a level,  as  nigh  as  can  poflibly  be  judged, 
and  about  two  feet  thicknefs*.”  Thefe  {hells  are  in  their 
natural  (late,  but  they  are  found  alfo  petrified,  and  almoft 
in  equal  abundance  f in  all  the  Alpine  recks,  in  the  Pyrenees, 
on  the  hills  of  France,  England,  and  Flanders.  Even  in  all 
quarries  from  whence  marble  is  dug,  if  the  rocks  be  fpilt 
perpendicularly  downwards,  petrified  (hells,  and  other  ma- 
rine fubftances,  will  be  plainly  difeerned. 

“ About  a quarter  of  a mile  from  the  river  Medway,  in 
the  county  of  Kent,  after  the  taking  off  the  coping  of  a 
piece  of  ground  there,  the  workmen  came  to  a blue  marble, 
which  continued  for  three  feet  and  a half  deep,  or  more, 
and  then  beneath  appeared  a hard  floor,  or  pavement, 
compofed  of  petrified  (hells  crowded  clofely  together.  This 
layer  was  about  an  inch  deep,  and  (everal  yards  over ; and 
it  could  be  walked  upon  as  upon  a beach.  Thefe  Hones,  of 
which  it  was  compofed,  (the  deferiber  fuppofos  them  to  * 
have  always  been  (tones)  were  either  wreathed  as  filnils,  or 
bivalvular  like  cockles.  The  wreathed  kinds  were  about 
the  fize  of  an  haz!e-nut,  and  were  filled  with  a (tony  fub- 
ftance  of  the  colour  of  marl ; and  they  themfelves,  alfo,  till 
they  were  wafhed,  were  of  the  fame  colour;  but  when 
cleaned,  they  appeared  of  the  colour  of  bezoar,  and  of  the 
fame  polifh.  After  boiling  in  water  they  became  whitilb, 
and  left  a chalkinefs  upon  the  fingers  J.” 

In  feveral  parts  of  Afia  and  Africa,  travellers  have  ob- 
ferved  thefe  (hells  in  great  abundance.  In  the  mountains 
of  Caftrav'an,  which  lie  above  the  city  Barut,  they  quarry 
out  a white  Hone,  every  part  of  which  contains  petrified 

* Phil.Tranf.  vol.  U.p.  427.  f Buffon,  vol.  i.  p.  407. 
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fifties  in  great  numbers,  and  of  furprifing  diverfityi  They 
alfo  feem  to  continue  in  fuch  prefervation,  that  their  fins, 
fcales,  and  all  the  minuted:  diftindlions  of  their  make,  can 
be  perfectly  difcerned*. 

From  all  thefe  inftances  we  may  conclude,  that  foflils  are 
very  numerous ; and,  indeed,  independent  of  their  fituations, 
they  afford  no  fmall  entertainment  to  obferve  them  as  pre- 
ferved  in  the  cabinets  of  the  curious.  The  variety  of  their 
kinds  is  aftonifliing.  Moft  of  the  fea-fhells  which  are  known , 
and  many  others  to  which  we  are  entirely  ftrangers,  are  to  be 
feen  either  in  their  natural  ftate,  or  in  various  degrees  of  pe- 
trifaction f.  In  the  place  of  fome  we  have  mere  fpar,  or 
ftone,  exactly  expreffmg  all  the  lineaments  of  animals,  as 
having  been  wholly  formed  from  them.  For  it  has  happen- 
ed, that  the  ftieils  diffolving  by  very  flow  degrees,  and  the 
matter  having  nicely  and  exadtly  filled  all  the  cavities  within, 
this  matter,  after  the  (hells  have  perifhed,  has  preferved  ex- 
actly and  regularly  the  whole  print  of  their  internal  furface. 
Of  thefe  there  are  various  kinds  found  in  our  pits;  many  of 
them  refembling  thofe  of  our  own  (hores ; and  many  others 
that  are  only  to  be  found  on  the  coafts  of  other  countries. 
There  are  fome  (hells  refembling  thofe  that  are  never  (trand- 
ed  upon  our  coaftsj,  but  that  always  remain  in  the  deepjl  • 
and  many  more  there  are  which  we  can  aflimilate  with  no 
(hells  that  are  known  amongft  us.  But  we  find  not  only 
(hells  in  our  pits,  but  alfo  fifties  and  corals  in  great  abund- 
ance ; together  with  almoft  every  fort  of  marine  produdlion. 

It  is  extraordinary  enough,  however,  that  the  common  red 
coral,  though  fo  very  frequent  at  fea,  is  fcarce  feen  in  the 
foflil  world,  nor  is  there  any  account  of  its  having  ever  been 
met  with.  But  to  compenfate  for  this,  there  are  all  the 
kinds  of  the  white  coral  now  known  ; and  many  other  kinds 
of  that  fubftance  with  which  we  are  acquainted.  Of  animals 
there  are  various  parts ; the  vertebrae  of  whales,  and  the 
mouths  of  lefler  fifties ; thefe,  with  teeth  alfo  of  various  kinds, 
are  found  in  the  cabinets  of  the  curious  ; where  they  receive 
long  Greek  names,  which  it  is  neither  the  intention  nor  the 
province  of  this  work  to  enumerate.  Indeed,  few  readers 

* Buflfon,  vol.  i-  p.  408.  f Hill,  p.  646. 
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would  think  themfelves  much  improved,  fhould  I proceed 
with  enumerating  the  various  clafles  of  the  Conicthyodontes* 
TPolyleptoginglimi,  or  the  Orthoceratites.  Thefe  names,  which 
mean  no  great  matter  when  they  are  explained,  may  ferve  to 
guide  in  the  furnithing  a cabinet ; but  they  are  of  very  little 
fervice  in  furniihing  the  page  of  inftructive  hiftory. 

From  all  thefe  inftances  we  fee  in  what  abundance  thefe 
petrifactions  are  to  be  found ; and,  indeed,  Mr.  Button,  to 
whofe  accounts  we  have  added  fome,  has  not  been  fparing 
in  the  variety  of  his  quotations,  concerning  the  places  where 
they  are  moltly  to  be  found.  However,  I am  furprifed 
that  lie  fhould  have  omitted  the  mention  of  one,  which,  in- 
fome  meafure,  more  than  any  of  the  reft,  would  have  ferved 
to  ftrengthen  his  theory.  We  are  informed,  by  almoft 
every  traveller*,  that  has  defcribed  the  pyramids  of  Egypt, 
that  one  ef  them  is  entirely  built  of  a kind  of  free-ftone, 
in  which  thefe  petrified  fhells  are  found  in  great  abundance. 
This  being  the  cafe,  it  may  be  conje&ured,  as  we  have  ac- 
counts of  thefe  pyramids  among  the  earlieft  records  of  man- 
kind, and  of  their  being  built  fo  long  before  the  age  of 
Herodotus,  who  lived  but  fifteen  hundred  years  after  the 
flood,  that  even  the  Egyptian  priefts  could  tell  neither  the 
time  nor  the  caufe  of  their  ere&ion ; I fay  it  may  be  con- 
jectured that  they  were  ere&ed  but  a lhort  time  after  the 
flood.  It  is  not  very  likely,  therefore,  that  the  marine  fub- 
itances  found  in  one  of  them,  had  time  to  be  formed  into 
a part  of  the  folid  ftone,  either  during  the  deluge,  or  im- 
mediately after  it ; and  confequently,  their  petrifaction  muft 
have  been  before  that  period.  And  this  is  the  opinion  Mr. 
Bufron  has  all  along  fo  ftrenuoufiy  endeavoured  to  main- 
tain ; having  given  fpecious  reafons  to  prove,  that  fuch 
fhells  were  laid  in  the  beds  where  they  are  now  found,  not 
only  before  the  deluge,  but  even  antecedent  to  the  forma- 
tion of  man,  at  the  time  when  the  whole  earth,  as  he  fup- 
pofes,  was  buried  beneath  a covering  of  waters. 

But  while  there  are  many  reafons  to  perfuade  us  that 
thefe  extraneous  foflils  have  been  depofited  by  the  fea,  there 
is  one  faCl  that  will  abundantly  ferve  to  convince  us  that 
the  earth  was  habitable,  if  not  inhabited,  before  thefe  marine 
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fub  fiances  came  to  be  thus  depofited.  For  we  find  foftil- 
trees,  which  no  doubt  once  grew  upon  the  earth,  as  deep, 
and  a$  much  in  the  body  of  folid  rocks,  as  : thefe  fhells  are 
found  to  be.  Some  of  thefe  fallen  trees  alfo,  have  lain  at 
Jeafl  as  long,  if  not  longer,  in  the  earth,  than  the  fhells,  as 
they  have  been  found  funk  deep  in  a marly  fub fiance,  com- 
pofed  of  decayed  fhells  and  other  marine  productions.  Mr, 
BufFon  has  proved  that  fofiil- fhells'  could'  not  have  been  de- 
pofited in  fuch  quantities  all  at  once  by  the  flood  *,  and  I 
think,  from  the  above  inflance,  it  is  pretty  plain,  that,  how- 
foever  they  were  depofited,  the  earth  was  covered  with  trees 
before  their  depofition;  and,  confequently,  that  the  fea 
could  not  have  made  a very  permanent  flay.  How  then 
fhall  we  account  for  thefe  extraordinary  appearances  in  Na- 
ture ? A fufpenfion  of  all  affent  is  certainly  the  firft,  al- 
though the  moft  mortifying  conducl.  For  my  own  part, 
were  I to  offer  a conje&ure,  and  all  that  has  been  faid  upon 
this  fubjeCl  is  but  conjecture,  inflead  of  fuppofing  them  to 
be  the  remains  of  animals  belonging  to  the  fea,  I would 
confider  them  rather  as  bred  in  the  numerous  frefh-water 
lakes  that,  in  primeval  times,  covered  the  face  of  unculti- 
vated Nature.  Some  of  thefe  fhells  we  know  to  belong  to 
frefh  waters ; fome  can  be  afiimilated  to  none  of  the  marine 
fhells  now  known* ; why,  therefore,  may  we  not  as  well 
aferibe  the  production  of  all  to  frefh  waters,  where  we  do 
not  find  them,  as  we  do  that  of  the  latter  to  the  fea  only, 
where  we  never  find  them  ? We  know  that  lakes  and  lands 
alfo,  have  produced  animals  that  are  now  no  longer  exift- 
ing ; why,  therefore,  might  not  thefe  fofiil  productions  be 
among  the  number  ? I grant  that  this  is  making  a very 
harfh  fuppofition  ; but  I cannot  avoid  thinking,  that  it  is 
not  attended  with  fo  many  embarraffments  as  fome  of  the 
former,  and  that  it  is  much  eafier  to  believe  that  thefe  fhells 
were  bred  in  frefh  water,  than  that  the  fea  had  for  a long- 
time covered  the  tops  of  the  highefl  mountains. 


# Hill’s  Foflils,  p.  64:. 
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CHAP.  VI. 

OF  THE  INTERNAL  STRUCTURE  OF  THE  EARTH. 

]Ei aving,  in  fome  meafure,  got  free  from  the  regions  of 
conje&ure,  let  us  now  proceed  to  a defcription  of  the  earth 
as  we  find  it  by  examination,  and  obferve  its  internal  com- 
pofition,  as  far  as  it  has  been  the  fubjedt  of  experience,  or 
expofed  to  human  inquiry.  Thefe  inquiries,  indeed,  hayp 
been  carried  but  to  a very  little  depth  below  its  furfa^e, 
and  even  in  that  difquifition  men  have  been  conduced  more 
by  motives  of  avarice  than  of  curiofity.  The  deepeft/mine, 
which  is  that  at  Cotteberg  in  Hungary*,  reaches  not  more 
than  three  thoufand  feet  deep ; but  what  proportion  does 
that  bear  to  the  depth  of  the  terreftrial  globe,  down  to  the 
centre,  which  is  above  four  thoufand  miles  ? All,  therefore, 
that  has  been  faid  of  the  earth,  to  a deeper  degree,  is  merely 
fabulous  or  eonjedlural : we  may  fuppofe  with  one,  that  it  is 
a globe  of  glafsf  ; with  another,  a fphere  of  heated  ironj  ; 
with  a third,  a great  mafs  of  waters  {j  ; and  with  a fourth^ 
one  dreadful  volcano  § ; but  let  us,  at  the  fame  time,  fhew 
our  confcioufnefs,  that  all  thefe  are  but  fuppofitions. 

Upon  examining  the  earth,  where  it  has  been  opened  tq 
any  depth,  the  firft  thing  that  occurs,  is  the  different  layers  or 
beds  of  which  it  is  compofed  : thefe  all  lying  horizontally 
one  over  the  other  like  the  leaves  of  a book,  and  each  of  them 
compofed  of  materials  that  encreafe  in  weight  in  proportion 
as  they  lie  deeper.  This  is,  in  general,  the  difpofition  of  the 
different  materials  where  the  earth  feems  to  have  remained 
tmmolefted  *,  but  this  order  is  frequently  inverted  ; and  we 
cannot  tell  whether  from  its  original  formation,  or  from  ac- 
cidental caufes.  Of  different  fubftances,  thus  difpofed,  the 
far  greateft  part  of  our  globe  confifts,  from  its  furface  down- 
wards to  the  greateft  depths  we  ever  dig  or  mine  % 

The  firft  coat  that  is  moft  commonly  found  at  the  fur- 
face,  is  that  light  coat  of  blackifh  mold,  which  is  called, 
by  fome,  garden-earth.  With  this  the  earth  is  every  where 
mvefted,  unlefs  it  be  wafhed  off  by  rains,  or  removed  by 
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fome  other  external  violence.  This  Teems  to  have  been 
formed  from  animal  and  vegetable  bodies  decaying,  and 
thus  turning  into  its  fubftance.  It  alfo  ferves  again  as  a 
ftore-houfe,  from  whence  animal  and  vegetable  Nature  are 
% renewed,  and  thus  are  all  vital  bleflings  continued  with  un- 
ceafing  circulation.  This  earth,  however,  is  not  to  be  fup- 
pofed  entirely  pure,  but  is  mixed  up  with  much  ftony  and 
gravelly  matter  from  the  layers  lying  immediately  beneath 
it.  It  generally  happens,  that  the  foil  is  fertile  in  propor- 
tion to  the  quantity  that  this  putrified  mold  bears  to  the 
gravelly  mixture  ; and  as  the  former  predominates,-^)  far 
is  the  vegetation  upon  it  more  luxuriant.  It  is  this  external 
covering  that  fupplies  man  with  all  the  true  riches  he  en- 
joys. He  may  bring  up  gold  and  jewels  from  greater 
depths ; but  they  are  merely  the  toys  of  a capricious  being  ; 
things  upon  whi^h  he  has  placed  an  imaginary  value,  and 
for  which  fools  alone  part  with  the  more  fubftantial  blef- 
fings  of  life.  “ It  is  this  earth,”  fays  Pliny*,  “ that,  like  a kind 
mother,  receives  us  at  our  birth,  and  fuftains  us  when  born. 
It  is  this  alone,  of  all  the  elements  around  us,  that  is  never 
found  an  enemy  to  man.  The  body  of  waters  deluge  him 
with  rains,  opprefs  him  with  hail,  and  drown  him  with 
inundations.  The  air  rufhes  in  ftorms,  prepares  the  temped^ 
or  lights  up  the  volcano  : but  the  earth,  gentle  and  indulgent, 
ever  fubfervient  to  the  wants  of  man,  fpreads  his  walks  with 
flowers,  and  his  table  with  plenty ; returns  with  intereft  every 
good  committed  to  her  care*,  and,  though  {he  produces  the 
poifon,  fhe  dill  fupplies  the  antidote  *,  though  coaftazitly 
teized  more  to  furnifh  the  luxuries  of  man  than  his  necefikies, 
yet,  even  to  the  lad,  fhe  continues  her  kind  indulgence,  and, 
when  life  is  over,  fhe  pioufly  covers  his  remains  in  her  boibm.” 
This  external  and  fruitful  layer  which  covers  the  earth, 
is,  as  was  faid,  in  a date  of  continual  change.  Vegetables, 
which  are  naturally  fixed  and  rooted  to  the  fame  place,  re- 
ceive their  adventitious  nourifhment  from  the  furrounding 
earth  and  water:  animals,  which  change  from  place  to 
place,  are  fupported  by  thefe,  or  by  each  other.  Both, 
however,  having  for  a time  enjoyed  a life  adapted  to  their 
nature,  give  back  to  the  earth  thofe  fpoils,  which  they  had 

* Plinii  Naturalis  Hiftoria,  lib.  ii.  cap.  6j, 
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borrowed  for  a very  fho'rt . fpaee,  ye£  ftili  to' be  quickened 
again  into  frefh  exiftence.  But  the  depo fits  they  make  are 
of  very  diftimilar  kinds,  and  the  earth:  is  very  differently 
enriched  by  their  continuance.  Thofe  countries  that  have 
for  a long  time  fupported  men  and  other  animals,  having  # 
been  obferved  to  become  every  day  more  barren.;  while,  on 
the  contrary,  thofe  dcfolate  places,  in  which  vegetables  on- 
ly are  abundantly  produced,  are  knowp  to  be  poftefled  of 
amazing  fertility.  “ Imregions  which  are  uninhabited 
lays  Mr.  Buffon,  <c  where  the  forefts  are  not  cut  down, 
and  where  animals  do  not  feed  upon  the  plants,  the  bed 
of  vegetable  earth  is  conftaiitly  encreafing.  In  all  woods, 
and  even  in  thofe  which  are  often  cut,  there  is  a layer  of 
earth  of  fix  or  eight  inches  thick,  which  has  been  formed, 
by  the  leaves,  branches,  and  bark,  which  fall  and  rot  upon 
the  ground.  I have  frequently  obferved  on  a Roman  way 
that  erodes  Burgundy  fo-r  a long-  extent,  that  there  is  a bed 
of  black  earth,  of  more  than  a foot  thick,  gathered  over, 
the  ftony  pavement,  on  which  feveral  trees,-  of  a very  con-* 
fiderable  fize,  are  fupported.  This  I have  found  to  be.no-. 
thing  elfe  than  an  earth  formed  by  decayed  leaves  and 
branches,  which  have  been  converted  by  time  into  a . black 
foil.  Now  as  vegetables  draw  much  more  of  their  nourifh- 
ment  from  the  air  and  water  than  they  do  from  the  earth, 
it  muft  follow,  that  in  rotting  upon  the  ground,  they  muft 
give  more  to  the  foil  than  they  have  taken  from  it.  Hence, 
therefore,  in  woods  kept  a long  time  without  cutting,  the  foil 
below  encreafes  to  a con  fiderable  depth  ; and  fuch  we  actually 
find  the  foil  in  thefe  American  wilds  where  the  forefts  have 
been  undifturbed  for  ages.  But  it  is  otherwife  where  men 
and  animals  have  long  fubfifted ; for  as  they  make  a con- 
fiderable  confumption  of  wood  and  plants,  both  for  firing 
and  other  ufes,  they  take  more  from  the  earth  than  they  re- 
turn to  it : it  follows,  therefore,  that  the  bed  of  vegetable 
earth,  in  an  inhabited  country,  muft  be  always  diminifli-* 
ing ; and  muft,  at  length,  refemble  the  foil  of  Arabia  Pe- 
trea,  and  other  provinces  of  the  Eaft,  which  having  been 
long  inhabited,  are  now  become  plains  of  fait  and  fand ; 
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the  fixed  fait  always  remaining  while  the  other  volatile  parts 
have  flown  away.” 

If  from  this  external  furface  we  defeend  deeper,  and  view 
the  earth  cut  perpendicularly  downwards,  either  in  the 
banks  of  great  rivers,  or  fteepy  fea-fhores  ; or,  going  ftilF 
deeper,  if  we  obferve  it  in  quarries  or  mines,  we  {hall  find 
its  layers  regularly  difpofed  in  their  proper  order.  We 
muft  not  expedt,  however,  to  find  them  of  the  fame  kind 
or  thicknefs  in  every  place,  as  they  differ  in  different  foils 
and  fituations.  Sometimes  marl  is  feen  to  be  over  fand, 
and  fometimes  under  it.  The  moll  common  difpofition  is, 
that  under  the  firft  earth  is  found  gravel  or  fand,  then  clay 
or  marl,  then  chalk  or  coal,  marbles,  ores,  fands,  gravels, 
and  thus  an  alternation  of  thefe  fubftances,  each  growing 
more  denfe  as  it  finks  deeper.  The  clay,  for  inftance, 
found  at  the  depth  of  a hundred  feet,  is  ufually  more  heavy 
than  that  found  not  far  from  the  furface.  In  a well  which 
was  dug  at  Amfterdam,  to  the  depth  of  two  hundred  and 
thirty  feet,  the  following  fubftances  \vere  found  in  fuccef- 
fion* ; feven  feet  of  vegetable  earth,  nine  of  turf,  nine  of 
foft  clay,  eight  of  fand,  four  of  earth,  ten  of  clay,  four  of 
earth,  ten  of  fand,  two  of  clay,  four  of  white  fand,  one  of  foft 
earth,  fourteen  of  fand,  eight  of  clay  mixed  with  fand,  four 
of  fea-fand  mixed  with  fhells,  then  a hundred  and  two  feet 
of  foft  clay,  and  then  thirty-one  feet  of  fand. 

In  a well  dug  at  Marly,  to  the  depth  of  a hundred  feet, 
Mr.  Buffon  gives  us  a ftill  more  exadt  enumeration  of  its 
layers  of  earth.  “ Thirteen  of  a reddifh  gravel,  two  of  gravel 
mingled  with  a vitrifiable  fand,  three  of  flime,  two  of  marl, 
four  of  marly  ftone,  five  of  marl  in  dull  mixed  with  vitrifi- 
able fand,  fix  of  very  fine  vitrifiable  fand,  three  of  earthy 
marl,  three  of  hard  marl,  one  of  gravel,  one  of  eglantine,  a ftone 
©f  the  hardnefs  and  grain  of  marble,  one  of  gravelly  marl, 
one  of  ftony  marl,  one  of  a coarfer  kind  of  ftony  marl,  two  of 
a coarfer  kind  ftill,  one  of  vitrifiable  fand  mixed  with  fofiil- 
fhells,  two  of  fine  gravel,  three  of  ftony  marl,  one  of  coarfe 
powdered  marl,  one  of  ftone,  calcinable  like  marble,  three  of 
grey  fand,  two  of  white  fand,  one  of  red  fand  ftreaked  with 

* Varcnius,  as  quoted  by  Mr.  Buffon,  p.  358, 
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white,  eight  of  grey  fand  with  {hells*  three  of  very  fine  fand, 
three  of  grit,  four  of  red  fand  {freaked  with  white,  three  of 
white  fand,  and  fifteen  of  reddith  vitrifiable  fand.” 

In  this  manner  the  earth  is  every  where  found  in  beds  over 
beds ; and,  what  is  {fill  remarkable,  each  of  them,  as  far  as  it 
extends,  always  maintains  exa&ly  the  fame  thicknefs.  It 
is  found  alfo,  that,  as  we  proceed  to  confiderable  depths, 
every  layer  grows  thicker.  Thus  in  the  adduced  indances 
we  might  have  obferved,  that  the  lad  layer  was  fifteen  feet 
thick,  while  mod  of  the  others  were  not  above  eight,  and 
this  might  have  gone  much  deeper,  for  aught  we  can  tell, 
as  before  they  got  through  it  the  workmen  ceafed  digging. 

Thefe  layers  are  fometimes  very  extenfive,  and  often  are 
found  to  fpread  over  a fpace  of  fome  leagues  in  circumfer- 
ence. But  it  mud  not  be  fuppoted  that  they  are  uniformly 
continued  over  the  whole  globe  without  any  interruption  j 
on  the  contrary,  they  are  ever,  at  fmall  intervals,  cracked 
through  as  it  were  by  perpendicular  fiffures  5 the  earth  re* 
fembling,  irt  this  fefpe£f,  the  muddy  bottom  of  a pond, 
from  whence  the  water  has  been  dried  off  by  the  fun,  and 
thus  gaping  in  feveral  chinks,  which  defcend  in  a dire&ioft 
perpendicular  to  its  furfaoe.  Thefe  fiffures  are  many  times 
found  empty,  but  oftener  elated  up  with  adventitious  fub- 
ftances,  that  the  rain,  of  fome  other  accidental  eaufes,  have 
conveyed  to  fill  their  cavities*.  Their  openings  are  not  lefs 
different  than  their  contents,  fome  being  not  above  half  an 
inch  wide,  fome  a foot,  and  fome  feveral  hundred  yards 
afunder.  Thefe  lad  form  thofe  dreadful  chafms  that  are  to 
be  found  in  the  Alps,  at  the  edge  of  which  the  traveller 
Hands  dreading  to  look  down  at  the  immeafurable  gulph 
below.  Thefe  amazing  [clefts  are  well  known  to  fuch  a3 
have  pad  thefe  mountains,  where  a chafm  frequently  pre- 
tents  itfelf  feveral  hundred  feet  deep,  and  as  many  over,  at 
the  edge  of  which  the  way  lies.  It  often  happens  alfo, 
that  the  road  leads  along  the  bottom,  and  then  the  fpe&ator 
obferves  on  each  fide  frightful  precipices  feveral  hundred 
yards  above  him  ; the  Tides  of  which  correfpond  fo  exa&ly 
with  each  other,  that  they  evidently  feem  torn  afunder. 

But  thefe  chafms  to  be  found  in  the  Alps,  are  nothing  ta 
what  Gvalle  tells  us  are  to  be  teen  in  the  Andes.  Thefe 
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amazing  mountains,  in  companion  of  which  the  former  are 
but  little  hills,  have  their  fiffures  in  proportion  to  their  great- 
nefs.  In  fome  places  they  are  a mile  wide,  and  deep  in 
proportion ; and  there  are  fome  others,  that  running  under- r 
ground,  in  extent  refemble  a province.  • 

Of  this  kind  alfo  is  that  cavern  called  Eldenhde>  in  Der- 
byihire  ; which  Dr.  Plot  tells  us,  was  founded  by  a Ime  of 
eight  and  twenty  hundred  feet,  without  finding  the  bottom, 
or  meeting  with  water  : and  yet  the  mouth  at  the  top  is  not 
above  forty  yards  over*.  This  immeafurable  cavern  runs 
perpendicularly  downward  ; and  the  fides  of  it  feem  to  tally 
fo  plainly  as  to  (hew  that  they  once  were  united.  Thofe 
who  come  to  vifit  the  place,  generally  procure  ftones  to  be 
thrown  into  its  mouth  \ and  thefe  are  heard  for  feveral  mi- 
nutes, falling  and  ftriking  againil  the  fides  of  the  cavern, 
producing  a found  that  refembles  diftant  thunder,  dying 
away  as  the  (tone  goes  deeper. 

Of  this  kind  alfo  is  that  dreadful  cavern  defcrihed  by 
JElian ; his  account  of  which  the  reader  may  not  have  met 
withfi  <c  In  the  country  of  the  Arrian  Indians,  is  to  be 
feen  an  amazing  chafm,  which  is  called.  The  Gulph  of 
Pluto . The  depth  and  the  recedes  of  this  horrid  place,  are 
as  extenfive  as  they  are  unknown.  Neither  the  natives,  nor 
the  curious  who  vifit  it,  are  able  to  tell  how  it  firft  was 
made,  or  to  what  depths  it  defcends.  The  Indians  conti- 
nually drive  thither  great  multitudes  of  animals,  more  titan 
three  thoufand  at  a time,  of  different  kinds,  iheep,  horfes, 
and  goats  y and,  with  an  abfurd  fuperflition,  force  them 
into  the  cavity,  from  whence  they  never  return.  Their  fe- 
veral founds,  however,  are  heard  as  they  defcend ; the 
bleating  of  iheep,  the  lowing  of  oxen,  and  the  neighing  of 
horfes,  iffuing  up  to  the  mouth  of  the  cavern.  Nor  do 
thefe  founds  ceafe,  as  the  place  is  continually  furnifhed  with 
a freih  fupply.” 

There  are  many  more  of  thefe  dreadful  perpendicular 
fiffures  in  different  parts  of  the  earth ; with  accounts  of 
which  Kircher,  Gaffarellus,  and  others  who  have  given 
hiftories  of  the  wonders  of  the  fubterranean  world,  abund- 

* Phil.  Tranf.  vol.  ii.  p.  370. 

+ ^Rlian  Var.  Hift.  lib.  xvi.  cap.  16. 
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antly  fupplied  us.  The  generality  of  readers,  however, 
will  confider  them  with  lefs  aftonifhment,  when  they  are 
informed  of  their  being  common  all  over  the  earth  : that 
in  every  field,  in  every  quarry,  thefe  perpendicular  fifiures 
are  to  be  found ; either  ftili  gaping,  or  filled  with  matter 
that  has  accidentally  clofed  their  interlaces.  The  inat- 
tentive fpedtator  negle&s  the  inquiry,  but  their  being  com- 
mon is  partly  the  caufe  that  excites  t£ie  philofopher’s  atten- 
tion to  them  ; the  irregularities  of  Nature  he  is  often  content 
to  let  pafs  unexamined  ; but  when  a confront  and  a common 
appearance  prefents  itfelf,  every  return  of-  the  object  is  a 
frefh  call  to  his  curiofity  ; and  the  chink  in  the  next  quarry 
becomes  as  great  a matter  of  wonder  as  the  chafm  in  Elden- 
hole.  Philofophers  have  long;  therefore,  endeavoured  to 
find  out  the  caufe  of  thefe  perpendicular  fifiures,  which  our 
own  countrymen,  Woodward  and  Ray,  were  the  firfr  that 
found  to  be  fo  common  and  univerfal.  Mr.  BufFon  fuppofes 
them  to  be  cracks  made  by  the  fun,  in* drying  up  the  earth 
immediately  after  its  emerfion  from  the  deep.  The  heat  of 
the  fun  is  very  probably  a principal  caufe ; but  it  is  not  right 
to  aferibe  to  one  only,  wha’t  we  find  may  be  the  refult  of 
many.  Earthquakes,  fevere  frofrs,  burfting  waters,  and 
{forms  tearing  up  the  roots  of  trees,  have,  in  our  own  times 
produced  them:  and  to-  this  variety  of  caufes,  we  muff,  at 
prefentj  be  content  to  aflign  thofe  that  have  happened  be* 
fore  we  had  opportunities  for  obfervation.-  ; t . . 


CHAP.  VII. 

# 

OF  CAVES  AND  SUBTERRANEOUS  PASSACES  THAT  SINK.  BUT 
NOT  PERPENDICULARLY,  INTO  THE  EARTH. 

jf  N furveying  the  fubterranean  wonders  of  the  globe,  be- 
fides  thofe  fifiures  that  defeend  perpendicularly,  we  fre-' 
quently  find  others  that  defeend  bVit  a little  way,  and  then 
fpread  themfelves  often  to  a great  extent  below  the  furface. 
Many  of  thefe  caverns,  it  muft  be  confefled,  may  be  the 
produ£lion  of  art  and  human -induftry ; retreats  made  to 
prote£I  the  opprefied,  or  {belter  the  fpoiler.  The  famous 
labyrinth  of  Candia,  for  inilance,  is  fuppofed  to  be  entirely 
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the  work  of  Art.  Mr.  Tournefort  afiures  us,  that  it  bears 
the  imprefiion  of  human  indudry,  and  that  great  pains  have 
bedowed  upon  its  formation.  The  (tone  quarry  of  Mae- 
dricht  is  evidently  made  by  labour : carts  enter  at  its 
mouth,  and  load  within,  then  return  and  difcharge  their 
freight  into  boats  that  lie  on  the  brink  of  the  river  Maefe. 
This  quarry  is  fo  large,  that  forty  thoufand  people  may  take 
ihelter  in  it : and  it  in  general  ferves  for  this  purpofe, 
when  armies  march  that  way ; becoming  then  an  impreg- 
nable retreat  to  the  people  that  live  thereabout.  Nothing 
can  be  more  beautiful  than  this  cavern,  when  lighted  up 
>vith  torches  *,  for  there  are  thoufands  of  fquare  pillars,  in 
large  level  walks,  about  twenty  feet  high  j and  all  wrought 
with  much  neatnefs  and  regularity.  In  this  vad  grotto  there 
is  very  little  rubbifh  ; which  (hews  both  the  goodnefs  of  the  * 
(lone,  and  the  carefulnefs  of  the  workmen.  To  add  to  its 
beauty,  there  alfo  are  in  various  parts  of  it,  little  pools  of 
water,  for  the  convenience  of  the  men  and  cattle.  It  is 
remarkable  alfo,  that  no  droppings  are  feen  to  fall  from  the 
roof,  nor  are  the  walks  anyway  wet  under  foot,  except  in  cafes 
of  great  rains,  where  the  water  .gets  in  by  the  air-Oiafts. 
The  fait  mines  in  Poland  are  dill  more  fpacious  than  thefe. 
Some  of  the  catacombs,  both  in  Egypt  and  Italy,  are  faid 
to  be  very  extenfive.  But  no  part  of  the  world  has  a greater 
number  of  artificial  caverns  than  Spain,  which  were  made 
to  ferve  as  retreats  to  the  Chridians,  againft  the  fury  of  the 
Moors,  when  the  latter  conquered  that  country.  However, 
an  account  of  the  works  of  Art,  does  not  properly  belong 
to  a natural  biftory.  It  will  be  enough  to  oblerve,  that 
though  caverns  be  found  in  every  country,  far  the  greateft 
part  of  them  have  been  falhioned  only  by  the  hand  of  Na- 
ture. Their  fize  is  found  beyond  the  power  of  man  to  have 
effected;  and  their  forms  but  ill  adapted  to  the  conveniences 
of  a human  habitation.  In  fome  places,  indeed,  we  find 
mankind  dill  make  uie  of  them  as  houfes ; particularly  in 
thofe  countries  where  the  climate  is  very  feverC* ; but  in 
general  they  are  deferted  by  every  race  of  meaner  animals, 
except  the  bat ; thefe  no&urnal  folitary  creatures  are  ufu- 
aily  the  only  inhabitants ; and  thefe  only  in  fuch  whofe  de- 
scent is  doping,  or,  at  lead,  not  dire£lly  perpendicular. 

* Phil.  Tranf.  vo!.  ii,  p.  368. 
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There  is  fcarce  a country  in  the  world  without  its  natu- 
ral caverns;  and  many  new  ones  are  difeovered  every  day. 
Of  thofe  in  England,  Oakley-hole,  the  Devil’s-hole,  and 
Penpark-hole,  have  been  often  deferibed.  The  former, 
which  lies  on  the  fouth  fide  of  Mendip-hills*,  within  a mile 
of  the  town  of  Wells,  is  much  reforted  to  by  travellers. 
To  conceive  a juft  idea  of  this,  we  muft  imagine  a precipice 
of  more  than  a hundred  yards  high,  on  the  fide  of  a 
mountain  which  (helves  away  a mile  above  it.  In  this  is  an 
opening  not  very  large,  into  which  you  enter,  going  along 
upon  a rocky  uneven  pavement,  fometimes  afeending,  and 
fometimes  defeending.  The  roof  of  it,  as  you  advance, 
grows  higher ; and,  in  fome  places,  is  fifty  feet  from  the 
floor.  In  fome  places,  however,  it  is  fo  low  that  a man 
muft  ftoop  to  pafs.  It  extends  itfelf  in  length,  about  two 
hundred  yards ; and  from  every  part  of  the  roof,  and  the 
floor,  there  are  formed  fparry  concretions  of  various  figures, 
that  by  ftrong  imaginations  have  been  likened  to  men,  lions, 
and  organs.  At  the  fartheft  part  of  this  cavern  rifes  a 
dream  of  water,  well  ftored  with  fifh,  large  enough  to  turn 
a mill,  and  which  difeharges  itfelf  near  the  entrance. 

Penpark-hole,  in  Gloucefterfhire,  is  almoft  as  remarkable 
as  the  former.  Captain  Sturmey  defeended  into  this  by  a 
rope,  twenty-five  fathoms  perpendicular,  and  at  the  bottom 
found  a very  large  vault  in  the  (hape  of  a horfe-fhoe.  The 
floors  confifted  of  a kind  of  white  (tone  enamelled  with  lead 
ore,  and  the  pendent  rocks  were  glazed  with  fpar.  Walk- 
ing forward  on  this  ftony  pavement,  for  fome  time,  he 
came  to  a great  river,  twenty  fathoms  broad,  and  eight  fa- 
thoms deep;  and  having  been  informed  that  it  ebbed  and 
flowed  with  the  fea,  he  remained  in  this  gloomy  abode  for 
five  hours,  to  make  an  exa£t  obfervation.  He  did  not  find, 
however,  any  alteration  whatfoever  in  its  appearance.  But 
his  curiofity  was  ill  requited;  for  it  coft  this  unfortunate 
gentleman  his  life:  immediately  after  his  return,  he  was 
feized  with  an  unufual  and  violent  headach,  which  threw 
him  into  a fever,  of  which  he  died  foon  after. 

But  of  all  the  fubterranean  caverns  now  known,  the 
grotto  of  Antiparos  is  the  molt  remarkable,  as  well  for  its 
* Phil.  Tranf.  vol.  ii.  p.  368. 
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extent,  as  for  the  beauty  of  its  fparry  incruftations.  This 
celebrated  cavern  was  firft  difcovered  by  one  Magni,  an 
Italian  traveller,  about  a hundred  years  ago,  at  Antiparos, 
an  inconfiderable  ifland  of  the  Archipelago  *.  The  account 
he  gives  of  it  is  long  and  inflated,  but  upon  the  whole 
amufing.  u Having  been  informed,”  fays  he,  cc  by  the 
natives  of  Paros,  that  in  the  little  ifland  of  Antiparos,  which 
lies  about  two  miles  from  the  former,  of  a gigantic  ftatue 
that  was  to  be  feen  at  the  mouth  of  a cavern  in  that  place, 
it  was  refolved  that  we  (the  French  conful  and  himfelf) 
fhould  pay  it  a vifit.  In  purfuance  of  this  refolution,  after 
we  had  landed  on  the  ifland,  and  walked  about  four  miles 
through  the  midft  of  beautiful  plains,  and  Hoping  wood- 
lands, we  at  length  came  to  a little  hill,  on  the  fide  of 
which  yawned  a moft  horrid  cavern,  that  with  its  gloom  at 
firfl  ftruck  us  with  terror,  and  almoft  repreft  curiofity. 
Recovering  the  firft  furprife,  however,  we  entered  boldly; 
and  had  not  proceeded  above  twenty  paces,  when  the  fup- 
pofed  ftatue  of  the  giant  prefented  itfelf  to  our  view.  We 
quickly  perceived,  that  what  the  ignorant  natives  had  been 
terrified  at  as  a giant,  was  nothing  more  than  a fparry  con- 
cretion, formed  by  the  water  dropping  from  the  roof  of  the 
cave,  and  by  degrees  hardening  into  a figure  that  their  fears 
had  formed  into  a monfter.  Incited  by  this  extraordinary 
appearance,  we  were  induced  to  proceed  ftill  farther,  in 
queft  of  new  adventures  in  this  fubterranean  abode.  As 
we  proceeded,  new  wonders  offered  themfelves;  the  fpars, 
formed  into  trees  and  fhrubs,  prefented  a kind  of  petrified 
grove;  fome  white,  fome  green;  and  all  receding  indue 
perfpe&ive.  They  ftruck  us  with  the  more  amazement,  as 
we  knew  them  to  be  mere  productions  of  Nature,  who* 
hitherto  in  folitude,  had,  in  her  playful  moments,  dreffed 
the  feene,  as  if  for  her  own  amufement. 

u But  we  had  as  yet  feen  but  a few  of  the  wonders  of 
the  place ; and  were  introduced  only  into  the  portico  of  this 
amazing  temple.  In  one  corner  of  this  half-illuminated  re- 
cefs,  there  appeared  an  opening  of  about  three  feet  wide, 

* Kircher  Mund.  fub.  122.  I have  tranflated  a part  of  Kircher’s  deferip. 
tion,  rather  than  Tournefort’s,  as  the  latter  was  written  to  fupport  an  hy» 
pothefis. 
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which  feemed  to  lead  to  a place  totally  dark,  and  that  0 nt 
of  the  natives  affured  us  contained  nothing  more  than  a re- 
fervoir  of  water.  Upon:  this  we  tried,  by  throwing  down 
fome  ftones,  which  rumbling  along  the  hides  of  the  defcent 
for  fame  time,  the  found  feemed  at  laft  qualhed  in  a bed  of 
water.  In  order,  however,  to  be  more  certain,  we  fent  in 
a Levantine  mariner,  who,;  by  the  promife  of  a good  re- 
ward, with  a flambeaux  in  his  hand,  ventured  into  this  nar- 
row aperture.  After  continuing  within  it  for  about  a ..quar- 
ter of  an  hour,  he  returned,  carrying  fome  beautiful  pieces 
of  white  fpar  in  his  handy  which  Art  could  neither  imitate 
nor  equal.  Upon  being  informed  by  him  that  the  place 
was  full  of  thefe  beautiful  incruftations,  I ventured  in  once 
more  with  him,  for  about  fifty  paces,  anxioufly  and  cau- 
tioufly  defcending  by  a deep  and  dangerous- way.  Finding, 
however,  that  we  came  to  a precipice  which  led  into  a fpa- 
cious  amphitheatre,  if  I may  fo  call  it,  ftil'l  deeper  than  any 
other  part,  we  returned,  and  being  provided  with  a ladder, 
flambeaux,  and  other  things  to  expedite  our  defcent,  our 
whole  company,  man  by  man,  ventured  into  the  fame  open- 
ing, and  defcending  one  after  another,  we  at  laft  faw  our- 
felves  all  together  in  the  molt  magnificent  part  of  the  ca- 
vern. 

“ Our  candles  being  now  all  lighted  up,  and  the  whole 
place  completely  illuminated,  never  could  the  eye  be  pre- 
Tented  with  a more  glittering,  t>r  a more  magnificent  fcene. 
The  roof  all  hung  with  folid  ificles,  tranfparent  as  glafs,  yet 
folid  as  marble.  The  eye  could  fcarce  reach  the  lofty  and 
noble  cieling  ; the  Tides  were  regularly  formed  with  fpars  ; 
and  the  whole  prefented  the  idea  of  a magnificent  theatre, 
illuminated  with  an  immenfe  profufion  of  lights.  The  floor 
confifted  of  folid  marble;1  and  in  feveral  places,  magnificent 
columns,  thrones,  altars,  and  other  objedls  appeared,  as  if 
Nature  had  defigned  to  mock  the  curiofities  of  Art.  Our 
voices,  upon  fpeaking  or  finging,-  were  redoubled  to  an1 
aftonithing  loudnefs ; and  upon  the  firing  of  a gun,  the 
noife  and  reverberations  were  almoft  deafening.  In  the 
midft  of  this  grand  amphitheatre  rofe  a concretion  of  about 
fifteen  feet  high,  that,  in  fome  meafure,  refembled  an  altar ; 
from  which,  taking  the  hint,  we  caufed  mafs  to  be  celebrated 
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there.  The  beautiful  columns  that  (hot  up  round  the  altar, 
appeared  like  candleft'tcks ; and  many  other  natural  objects 
reprefented  the  cuflomary  ornaments  of  this  facrament. 

u Below  even  this  fpacious  grotto  there  feemed  another 
cavern  ; down  which  I ventured  with  my  former  mariner, 
and  defeended  about  fifty  paces  by  means  "of  a rope.  I at 
lad  arrived  at  a fmall  fpot  of  level  ground,  where  the  bottom 
appeared  different  from  that  of  the  amphitheatre,  being  com- 
pofed  of  foft  clay,  yielding  to  the  preflure,  and  in  which  I 
thru  ft  a flick  to  about  fix  feet  deep.  In  this,  however,  as 
above,  numbers  of  the  mod  beautiful  crydals  were  formed  ; 
one  of  which  particularly  refembled  a table.  Upon  our 
egrefs  from  this  amazing  cavern,  we  perceived  a Greek  in- 
feription  upon  a rock  at  the  mouth,  but  fo  obliterated  by  time, 
that  we  could  not,  read  it.  It  feemed  to  import  that  one  An- 
tipater, in  the  time  of  Alexander,  had  come  thither ; but  whe- 
ther he  had  penetrated  into  the  depths  of  the  cavern,  he  does 
not  think  fit  to  inform  us.” 

Such  is  the  account  of  this  beautiful  feene,  as  communi- 
cated in  a letter  to  Kircher.  We  have  another,  and  a more 
copious  dedfription  of  it  by  Tournefort,  which  is  in  every 
body’s  hands  -,  but  I have  given  the  above,  both  becaufe  it 
was  communicated  by  the  fird  difeoverer,  and  becaufe  it  is  a 
fimple  narrative  of  fadls,  without  any  reasoning  upon  them. 
According  to  Tournefort’s  account,  indeed,  we  might  con- 
clude, from  the  rapid  growth  of  the  fpars  in  this  grotto,  that 
it  muft  every  year  be  growing  narrower,  and  that  it'muft, 
in  time,  be  choaked  up  with  them  entirely;  but  no  fuch 
thing  has  happened  hitherto,  and  the  grotto  at  this  day  con- 
tinues as  fpacious  as  we  ever  knew  it. 

This  is  not  the  place  for  an  inquiry  into-the  feeming  vege- 
tation of  thofe  ftony  fubftances  with  which  this  and  almofl 
every  cavern  are  incrufled  ; it  is  enough  to  obferve,  in  ge- 
neral, that  they  are  formed  by  an  accumulation  of  that  little 
gritty  matter,  which  is  carried  thither  by  the  waters,  and 
which  in  time  acquires  the  hardnefs  of  marble.  What  in 
this  place  more  imports  us  to  know  is,  how  thefe  amazing 
hollows  in  the  earth  came  to  be  formed.  And  I think,  in 
the  three  inftances  above-mentioned,  it  is  pretty  evident, 
that  their  excavation  has  been  owing  to  water.  Thefe  find- 
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£og  fubtetraneous  paiTages  under  the  earth,  and  by  long  de- 
grees hollowing  the  beds  in  which  they  flowed,  the  ground 
above  them  has  flipt  doWn  clofer  to  their  furface,  leaving  the 
tipper  layers  of  the  earth  or  done  (till  fufpended.  The  ground 
that  (inks  upon  the  face  of  the  waters  forming  the  floor  of  the 
cavern ; the  ground,  or  rock  that  keeps  fufpended,  forming 
the  roof : And,  indeed,  there  are  but  few  of  thefe  caverns 
found  without  water,  either  within  them,  or  near  enough  to 
point  out  their  formation. 


CHAP.  VIII. 


OF  MINES,  DAMPS,  AND  MINERAL  VAPOURS. 

The  caverns,  which  we  have  been  de (bribing,  generally 
carry  us  but  a very  little  way  below  the  furface  of  the  earth. 
Two  hundred  feet  at  the  utmoft,  is  as  much  as  the  lowed  of 
.them  is  found  to  fink.  The  perpendicular  fifliires  run  much 
deeper  *,  but  few  perfons  have  been  bold  enough  to  venture 
down  to  their  deeped  recedes  ; and  fome  few  who  have  tried, 
have  been  able  to  bring  back  no  tidings  of  the  place,  for  un- 
fortunately they  left  their  lives  below.  The  excavations  of 
Art  have  conducted  us  much  further  into  the  bowels  of  the 
globe.  Some  mines  in  Hungary  are  known  to  be  a thoufand 
yards  perpendicular  downwards  ; and  I have  been  informed, 
by  good  authority,  of  a coal  mine  in  the  north  of  England, 
an  hundred  yards  deeper  dill. 

It  is  befide  our  prefen t purpofe  to  inquire  into  the  peculiar 
conftru£tion  and  contrivance  of  thefe,  which  more  properly 
belongs  to  the  hidory  of  fofiils.  It  will  be  fufficient  to  ob- 
ferve  in  this  place,  that  as  we  defeend  into  the  mines,  the  va- 
rious layers  of  earth  are  feen,  as  we  have  already  defer ibed 
them ; and  in  fome  of  thefe  are  always  found  the  metals  or 
minerals,  for  which  the  mine  has  been  dug.  Thus  frequently 
£cld  is  found  difperfed  and  mixed  with  clay  and  gravel  * j 
lometimes  it  is  mixed  with  other  metallic  bodies,  dones,  or 
bitumens;  and f fometimes  united  with  that  mod  obdinate 
of  all  fubdances,  platina,  from  which  fcarce  any  art  can  fe* 
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parate  it.  Silver  is  fometimes  found  quite  pure  *,  fometimes 
mixed  with  other  fubftances  and  minerals.  Copper  is  found 
in  beds  mixed  with  various  fubftances,  marbles,  fulphurs,  and 
pyrites.  Tin  the  ore  of  which  is  heavier  than  that  of  any 
other  metal,  is  generally  found  mixed  with  every  kind  of 
matterf : lead  is  alfo  equally  common,  and  iron  we  well 
know  can  be  extra&ed  from  all  the  fubftances  upon  earth. 

The  variety  of  fubftances  which  are  thus  found  in  the  bow- 
els of  the  earth,  in  their  native  ftate  have  a very  different  ap- 
pearance from  what  they  are  afterwards  taught  to  affix  me  by 
human  induftry.  The  richeft  metals  are  very  often  lefs  glit- 
tering and  fplendid  than  the  moll  ufelefs  marcafites,  and  the 
bafeft  ores,  are  in  general  the  moft  beautiful  to  the  eye. 

This  variety  'of  fubftances,  which  compofe  the  internal 
1 parts  of  our  globe,  is  productive  of  equal  varieties,  both  above 
and  below  its  fuTface.  The  combination  of  the  different  mi- 
nerals with  each  other,  the  heats  which  arife  from  their  mix- 
ture, the  vapours  they  diffufe,  the  fires  which  they  generate, 
or  the  colds  which  they  fometimes  produce,  are  all  either 
noxious  or  falutary  to  man  5 fo  that  in  this  great  elaboratory 
of  Nature,  a thoufand  benefits  and  calamities  are  forging,  of 
which  we  are  wholly  unconfcious  ; and  it  is  happy  for  us 
that  we  are  fo. 

Upon  our  defcent  into  mines  of  confiderable  depth,  the 
cold  feems  to  increafe  from  the  mouth  as  we  defcend  J ; but 
after  paffing  very  low  down,  we  begin,  by  degrees,  to  come 
into  a warmer  air,  which  fenfibly  grows  hotter  as  we  go 
deeper,  till,  at  Iaft,  the  labourers  can  fcarce  bear  any  covering 
as  they  continue  working. 

This  difference  in  the  air  was  fuppofed  by  Boyle  to  pro- 
ceed from  magazines  of  fire  that  lay  nearer  the  centre,  and 
that  diffufed  their  heat  to  the  adjacent  regions.  But  we  now 
know  that  it  may  be  aferibed  to  more  obvious  caufes.  In 
fome  mines,  the  compontion  of  the  earth  all  around  is  of 
fuch  a nature,  that  upon  the  admiffion  of  water  or  air,  it  fre- 
quently becomes  hot,  and  often  burfts  out  into  eruptions. 
Befides  this,  as  the  external  air  cannot  readily  reach  the  bot- 
tom, or  be  renewed  there,  an  obfervable  heat  is  perceived  be- 

* Macquer’s  Chymiftry,  vol.  i,  p.  316.  f Hill’s  Foffils,  p.  628. 
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low,  without  the  neceffity  of  recurring  to  the  central  heat  fW 
an  explanation. 

Hence,  therefore,  there  are  two  principal  caufes  of  the 
warmth  at  the  bottom  of  mines  : the  heat  of  the  fubftances  of 
which  the  fides  are  compofed*,  and  the  want  of  renovation  in 
the  air  below.  Any  fulphureous  fubftance  mixed  with  iron, 
produces  a very  great  heat,  by  the  admiflion  of  water.  If, 
for  inftance,  a quantity  of  fulphur  be  mixed  with  a propor- 
tionable fhare  of  iron  filings,  and  both  kneaded  together  into 
a foft  pafle,  with  water,  they  will  foon  grow  hot,  and  at  laft 
produce  a flame.  This  experiment,  produced  by  Art,  is  very 
commonly  effedfed  within  the  bowels  of  the  earth  by  Nature. 
Sulphurs  and  irons  are  intimately  blended  together,  and  want 
only  the  mixture  of  water  or  air  to  excite  their  heat ; and 
this,  when  once  raifed,  is  communicated  to  all  bodies  that  lie 
within  the  fphere  of  their  operation.  Thofe  beautiful  mi- 
nerals called  marcafites  and  pyrites , are  often  of  this  compofi- 
tion  ; and  wherever  they  are  found,  either  by  imbibing  the 
moiflure  of  the  air,  or  having  been  by  any  means  combined 
with  water,  they  render  the  mine  confiderably  hot*. 

The  want  of  frefh  air,  aifo,  at  thefe  depths,  is,  as  we  have 
faid,  another  reafon  for  their  being  found  much  hotter.  In- 
deed, without  the  affiftance  of  art,  the  bottom  of  mo  ft  mines 
would,  from  fhi3  caufe  be  infupportable.  To  remedy  this  in- 
convenience, the  miners  are  often  obliged  to  fink,  at  fome 
convenient  diftarice  from  the  mouth  of  the  pit,  where  they 
are  at  work,  another  pit,  which  joins  the  former  below,'  and 
which,  in  Derbyshire,  is  called  . an  air~Jhaft  Through  this 
the  air  circulates;  and  thus  the  workmen  are  enabled  to 
breath  freely  at  the  bottom  of  the  place ; which  becomes,  as 
Mr.  Boyle  affirms,  very  commodious  for  refpiratian ; and 
alfo  very  temperate  as  to  heat  and  coldf.  Mr.  Locker  how- 
ever, who  has  left  us>an  account  of  the  Mendip-mines,  feems 
to  prefent  a different  picture.  “ The  defeent  into  thefe  is 
exceeding  difficult  and  dangerous;  for  they  are  not  funk 
like  wells,  perpendicularly,  but  as  the  crannies  of  the  rocks 
happen  to  run.  The  conftant  method  is  to  fwing  down  by  a 
rope  placed  under  the  arms,  and  clamber  along  by  applying 

* Kircher  Mund.  Subt.  vo!.  ii.  p.  216. 
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both  feet  and  hands  to  the  Tides  of  the  narrow  paflfage.  The 
air  is  conveyed  into  them  through  a little  paflage  that  runs 
along  the  fldeS  from  the  top,  where  they  fet  up  fome  turfs, 
on  the  lee-flde  of  the  hole,  to  cateh  and  force  it  down.  Thefe 
turfs  being  removed  to  the  windy  fide,  or  laid  over  the  mouth 
of  the  hole,  the  miners  below  prefently  want  breath,  and 
faint  ; and  if  fweet  fmelling  flowers  chance  to  be  placed  there, 
they  immediately  lofe  their  fragrancy,  and  ftinklike  carrion.” 
An  air  fo  very  putrifying  can  never  be  very  commodious  for 
refpiration.  . 

Indeed,  if  we  examine  the  complexion  of  mod  miners,  we 
fhall  be  very  well  able  to  form  a judgment  of  the  unwhol- 
fomenefs  of  the  place  where  they  are  confined.  Their  pale 
and  fallow  looks  (hew  how  much  tho  air  is  damaged  by 
palling  through  thofe  deep  and  winding  ways,  that  are  ren- 
dered humid  by  damps,  or  warmed  with  noxious  exhalations. 
But  although  every  mine  is  unwholefome,  all  are  not  equally 
fo.  Coal-mines  are  generally  lefs  noxious  than  thofe  of  tin; 
tin  than  thofe  of  copper ; but  of  all,  none  are  fo  dreadfully 
deflrudlive  as  thofe  of  quickfilver.  At  the  mines  near  the 
village  of  Idra,  nothing  can  adequately  defcribe  the  deplo- 
rable infirmities  of  fuch  as  fill  the  hoipital  there  ; emaciated 
and  crippled,  every  limb  contracted  or  convulfed,  and  fome 
in  a manner  tranfpiring  quickfilver  at  every  pore.  There 
was  one  man,  fays  Dr.  Pope  *,  who  was  not  in  the  mines 
above  half  a year,  and  yet  whofe  body  was  fo  impregnated 
with  this  mineral,  that  putting  a piece  of  brafs  money  in  his 
mouth,  or  rubbing  it  between  his  fingers,  it  immediately  be- 
came as  white  as  if  it  had  been  waflied  over  with  quickfilver. 
In  this  manner  all  the  workmen  are  killed  fooner  or  later ; 
firft  becoming  paralytic,  and  then  dying  confumptive  : and 
all  this  they  fuflain  for  the  trifling  reward  of  fevenpencc 
a-day. 

But  thefe  metallic  mines  are  not  fo  noxious  from  their  own 
vapours  as  from  thofe  of  the  fubftances  with  which  the  ores 
are  ufually  united,  fuch  as  arfenic,  cinnabar,  bitumen,  or  vi- 
triol. From  the  fumes  of  thefe,  varioiifly  combined,  and 
kept  inclofed,  are  produced  thofe  various  damps,  that  put  on 
fo  many  dreadful  forms,  and  are  ufually  fo  fatal.  Spmetimes 
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thofe  noxious  vapours  are  perceived  by  the  delightful  fra- 
grance of  their  fmell*,  fomewhat  refembling  the  pea-bloflom 
in  bloom,  from  whence  one  kind  of  damp  has  its  name.  The 
miners  are  not  deceived,  however,  by  its  flattering  appear- 
ances 5 but  as  they  thus  have  timely  notice  of  its  coming, 
they  avoid  it  while  it  continues,  which  is  generally  during 
the  whole  fummer  feafon.  Another  (hews  its  approach  by 
the  burning  of  the  candles,  which  feem  to  colled  their  flame 
into  a globe  of  light,  and  thus  gradually  leflen,  till  they  are 
quite  extinguifhed.  From  this  alfo,  the  miners  frequently 
efcape ; however,  fuch  as  have  the  misfortune  to  be  caught 
in  it,  either  fwoon  away,  and  are  fuffocated,  or  flowly  reco- 
ver, in  exceflive  agonies.  Here  alfo  is  a third,  called  the 
fulminating  damp , much  more  dangerous  than  either  of  the 
former,  as  it  {trikes  down  all  before  it  like  a flafh  of  gun- 
powder, without  giving  any  warning  of  its  approach.  But 
there  is  {till  another,  more  deadly  than  all  the  reft,  which 
is  found  in  thofe  places  where  the  vapour  has  been  long  con- 
fined, and  has  been,  by  fome  accident,  fet  free.  The  air 
rulhing  out  from  thence,  always'  goes  upon  deadly  errands ; 
and  fcarce  any  efcape  to  defcribe  the  fymptoms  of  its  opera- 
tions. 

Some  colliers  in  Scotland*  working  near  an  old  mine  that 
had  been  long  clofed  up,  happened,  inadvertently,  to  open  a 
hole  into  it,  from  the  pit  where  they  were  then  employed. 
By  great  good  fortune,  they  at  that  time  perceived  their  er- 
ror, and  inftantly  fled  for  their  lives.  The  next  day,  how- 
ever, they  were  refolved  to  renew  their  work  in  the  fame  pit, 
and  eight  of  them  ventured  down,  without  any  great  appre- 
henfions  ; but  they  had  fcarce  got  to  the  bottom  of  the  ftairs 
that  led  to  the  pit,  but,  coming  within  the  vapour,  they  all 
inftantly  dropped  down  dead,  as  if  they  had  been  {hot. — * 
Amorigfb  thefe  unfortunate  poor  men,  there  was  one  whofe 
wife  was  informed  he  was  ftified  in  the  mine ; and,  as  he 
happened  to  be  next  the  entrance,  {he  fo  far  ventured  down 
as  to  fee  <vhere  he  lay.  As  fire  approached  the  place,  the 
fight  of  her  hufband  infpired  her  with  a defire  to  refcue  him, 
if  poflible,  from  that  dreadful  ficuation ; though  a little  re- 
flection might  have  {hewn  her  it  was  then  too  late.  But  no- 
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thing  could  deter  her ; (he  ventured  forward,  and  had  fcarce 
touched  him  with  her  hand,  when  the  damp  prevailed,  and 
the  mifguided,  but  faithful  creature  fell  dead  by  his  fide. 

Thus,  the  vapours  found  beneath  the  furface  of  the  earth, 
are  very  various  in  their  effects  upon  the . conflitution  : and 
they  are  not  lefs  in  their  appearances.  There  are  many  kinds 
that  feemingly  are  no  way  prejudicial  to  health,  but  in  which, 
the  workmen  breathe  freely ; and  yet  in  thefe,  if  a lighted 
candle  be  introduced,  they  immediately  take  fire,  and  the 
whole  cavern  at  once  becomes  one  furnace  of  flame.  In 
mines,  therefore  fubje£I  to  damps  of  this  kind,  they  are 
obliged  to  have  recourfe  to  a very  peculiar  contrivance  to 
fupply  fufficient  light  for  their  operations.  This  is  by  a 
great  wheel ; the  circumference  of  which  is  befet  with  flints, 
which  ftriking  againft  fteels  placed  for  that  purpofe  at  the 
extremity,  a ftream  of  fire  is  produced,  which  affords  light 
enough,  and  yet  which  does  not  fet  fire  to  the  mineral  va- 
pour. 

Of  this  kind  are  the  vapours  of  the  mines  about  Briflol : 
on  the  contrary,  in  other  mines,  a fingle  fpark  (truck  out 
from  the  collifion  of  flint  and  fteel,  would  fet  the  whole  (haft 
in  a (lame.  In  fuch,  therefore,  every  precaution  is  ufed  to 
avoid  a collifion ; the  workmen  making  ufe  only  of  wooden 
inftruments  in  digging ; and  being  cautious  before  they  en- 
ter the  mine,  to  take  out  even  the  nails  from  their  (hoes. — 
Whence  this  (trange  difference  (hould  arife,  that  the  va- 
pours of  fome  mines  catch  fire  with  a fpark,  and  others  only 
with  a flame,  is  a queftion  that  we  muft  be  content  to  leave 
in  obfcurity,  till  we  know  more  of  the  nature  both  of  mineral 
vapour  and  of  fire.  This  only  we  mayobferve,  that  gun- 
powder will  readily  fire  with,  a fpark,  but  not  with  the  flame 
of  a candle : on  the  other  hand,  fpirits  of  wine  will  flame 
with  a candle,  but  not  with  a fpark ; but  even  here  the  caufe 
of  this  difference,  as  yet  remains  a fecret. 

As  from  this  account  of  mines,  it  appears  that  the  inter- 
nal parts  of  the  globe  are  filled  with  vapours  of  various  kinds, 
it  is  not  furprifmg  that  they  (hould,  at  different  times,  reach 
the  furface,  and  there  put  on  various  appearances.  In  fa£l, 
much  of  the  falubrity,  and  much  of  the  unwhoiefomenefs  of 
climates  and  foils  is  to  be  afcribed  to  thefe  vapours,  which 
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make  their  way  from  the  bowels  of  the  earth  upwards*  and 
refrelh  or  taint  the  air  with  their  exhalations.  Salt  mines 
being  naturally  cold*,  fend  forth  a degree  of  coldnefs  to  the 
external  air,  to  comfort  and  refrelh  it : on  the  contrary,  me- 
tallic mines  are  known,  not  only  to  warm  it  with  their  exhala- 
tions, but  often  to  deflroy  all  kinds  of  vegetation  by  their  vola- 
tile corrofive  fumes.  In  fome  mines  denfe  vapours  are  plainly 
perceived  iffuing  from  their  mouths,  and  fenfibly  warm  to 
the  touch.  In  fome  places,  neither  fnow  nor  ice  will  conti- 
nue on  the  ground  that  covers  a mine;  and  over  others  the 
fields  are  found  deftitute  of  verduref.  The  inhabitants,  alfo, 
are  rendered  dreadfully  fenfible  of  thefe  fubterraneous  exha- 
lations, being  affe&ed  with  fuch  a variety  of  evils  proceeding 
entirely  from  this  caufe,  that  books  have  been  profefiedly 
written  upon  this  clafs  of  diforders. 

Nor  are  thefe  vapours  which  thus  efcape  to  the  furface  of 
the  earth,  entirely  unconfined  ; for  they  are  frequently,  in  a 
manner,  circumfcribed  to  a fpot : the  grotto  Del  Cane,  near 
Naples,  is  an  inftance  of  this  ; the  noxious  effects  of  which 
have  made  that  cavern  fo  very  famous.  This  grotto,  which 
has  fo  much  employed  the  attention  of  travellers,  lies  within 
four  miles  of  Naples,  and  is  fituated  near  a large  lake  of  clear 
and  wholefome  water  |.  Nothing  can  exceed  the  beauty  of 
the  landfcape  which  this  lake  affords  ; being  furrounded  with 
hills  covered  with  forelts  of  the  moft  beautiful  verdure,  and 
the  whole  bearing  a kind  of  amphitheatrical  appearance. — 
However,  this  region,  beautiful  as  it  appears,  is  almoft  entirely 
uninhabited ; the  few  peafants  that  neceffity  compels  to  re- 
fide  there,  looking  quite  confumptive  and  ghaflly,  from  the 
poiionous  exhalations  that  rife  from  the  earth.  The  famous 
grotto  lies  on  the  fide  of  a hill,  near  which  place  a peafant 
refides,  who  keeps  a number  of  dogs  for  the  purpofe  of  (hew- 
ing the  experiment  to  the  curious.  Thefe  poor  animals  al- 
ways feem  perfectly  ferthble  of  the  approach  of  a ftranger,  and 
endeavour  to  get  out  of  the  way.  However,  their  attempts 
being  perceived,  they  are  taken  and  brought  to  the  grotto  ; 
the  noxious  efFecfs  of  which  they  have  fo  frequently  experi- 

* Phil.  Tranf.  vol.  ii.  p.  523.  f Boyle,  vol.  iii.  p.  238. 
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enced.  Upon  entering  this  place,  which  is  a little  cave  or, 
'hole  rather,  dug  into  the  hill,  about  eight  feet  high,  and 
twelve  feet  long,  the  oblerver  can  fee  no  vifible  marks  of  its 
peftilential  vapour ; only  to  about  a foot  from  the  bottom, 
the  wall  feems  to  be  tinged  with  a colour  refembling  that 
which  is  given  by  ft.agnant  waters.  When  the  dbg,  this 
poor  philofophical  martyr,  as  fome  have  called  him,  is  held 
above  this  mark,  he  (iues  not  feem  to  feel  the  fmalleft  incon- 
venience ; but  when  his  head  is  thruft  down  lower,  he 
ftruggles  to  get  free  for  a little  *,  but  in  the  fpace  of  four  or 
five  minutes  he  feems  to  lofe  all  fenfation,  and  is  taken  out 
feemingly  without  life.  Being  plunged  in  the  neighbouring 
lake,  he  quickly  recovers,  and  is  permitted  to  run  home, 
feemingly  without  the  fmallelt  injury. 

This  vapour,  which  thus  for  a time  fuffocates,  is  of  the 
humid  kind,  as  it  extinguishes  a torch  and  fullies  a looking- 
glafs  ; but  there  are  other  vapours  perfedtly  inflammable,  and 
that  only  require  the  approach  of  a candle  to  fet  them  blazing. 
Of  this  kind  was  the  burning  well  at  Brofely,  which  is  now 
flopped  up  ; the  vapour  of  which,  when  a candle  was  brought 
within  about  a foot  of  the  furface  of  the  water,  caught  flame 
like  fplrlts  of  wine,  and  continued  blazing  for  feveral  hours 
after.  Of  this  kind,  alfo,  are  the  perpetual  fires  in  the  king- 
dom of  Perfia.  'In  that  province,  wThere  the  worfhippers  of 
fire  hold  their  chief  myfleries,  the  whole  furface  of  the  earth, 
for  fome  extent,  feems  impregnated  with  inflammable  va- 
pours. A reed  (luck  into  the  ground  continues  to  burn 
like  a flambeaux ; ‘ a hole  made  beneath  the  furface  of  the 
earth,  inftantly  becomes  a furnace,  anfwering  all  the  purpofes 
of  a culinary  fire.  There  they  make  lime  by  merely  burying 
the  flones  in  .the  earth,  and  watch  with  veneration  the  ap- 
pearances, of  a flame  that  has  not  been  extinguifhed  for  times 
immemorial.  How  different  are  men  in  various  climates! 
This  deluded  people  worfhip  the  vapours  as  a deity,  which, 
in  other  parts  of  the  world,  are  confidered  as  one  of  the 
greateft  evils. 
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CHAP.  IX* 

OF  VOLCANOES  AND  EARTHQUAKES- 

J^ILnes  and  caverns,  as  we  have  faid,  reach  but  a very  little 
way  under  the  furface  of  the  earth,  and  we  have  hitherto  had 
no  opportunities  of  exploring  farther.  Without  all  doubt, 
the  wonders  that  are  dill  unknown  furpafs  thofe  that  have 
been  reprefented,  as  there  are  depths  of  thoufands  of  miles 
which  are  hidden  from  our  inquiry.  The  only  tidings  we 
have  from  thofe  unfathomable  regions  are  by  means  of  vol- 
canoes, thofe  burning  mountains  that  feem  to  difcharge  their 
materials  from  the  lowed  abyfles  of  the  earth*.  A volcano 
may  be  confidered  as  a cannon  of  immenfe  fize,  the  mouth 
of  which  is  often  near  two  miles  in  circumference.  From 
this  dreadful  aperture  are  difcharged  torrents  of  flame  and 
fulphur,  and  rivers  of  melted  metal.  Whole  clouds  of  fmoke 
and  aihes,  with  rocks  of  enormous  fize,  are  difcharged  to 
many  miles  didance  ; fo  that  the  force  of  the  mod  powerful 
artillery,  is  but  as  a breeze  agitating  a feather  in  comparifon. 
In  the  deluge  of  fire  and  melted  matter  which  runs  down  the 
fides  of  the  mountain,  whole  cities  are  fometimes  fwallowed 
up  and  eon  fumed.  Thofe  rivers  of  liquid  fire  are  fometimes 
two  hundred  feet  deep  and,  when  they  harden,  frequently 
form  considerable  hills.  Nor  is  the  danger  of  thefe  confined 
to  the  eruption  only  *,  but  the  force  of  the  internal  fire  drug- 
ging for  vent,  frequently  produces  earthquakes  through  the 
whole  region  where  the  volcano  is  fituated.  So  dreadful  have 
been  thefe  appearances,  that  men’s  terrors  have  added  new 
horrors  to  the  fcene,  and  they  have  regarded  as  prodigies, 
what  we  know  to  be  the  refult  of  natural  caufes.  Some  phi- 
lofophers  have  confidered  them  as  vents  communicating  with 
the  fires  of  the  centre,  and  the  ignorant  as  the  mouths  of  hell 
itfelf.  Adonifhment  produces  fear,  and  fear  fuperdition  : the 
inhabitants  of  Iceland  believe  the  bellowings  of  Hecla  are  no- 
thing elfe  but  the  cries  of  the  damned,  and  that  its  eruptions 
are  contrived  to  increafe  their  tortures. 
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But  if  we  regard  this  aftonilhing  fcene  of  terror  with  a 
more  tranquil  and  inquifitive  eye,  we  fhall  find  that  thefe 
conflagrations  are  produced  'by  very  obvious  and  natural 
caufes.  We  have  already  been  apprized  of  the  various  mi- 
neral fubfiances  in  the  bofom  of  the  earth,  and  their  aptnefs 
to  burfl  out  into  flames.  Marcafites  and  pyrites,  in  particu- 
lar, by  being  humified  with  water  or  air,  contraCI  this  heat, 
and  often  endeavour  to  expand  with  irrefiltible  explofion. 
Thefe,  therefore,  being,  lodged  in  the  depths  of  the  earth,  or 
in  the  bofom  of  mountains,  and  being  either  wafhed  by  the 
accidental  Influx  of  waters  below,  or  fanned  by  air,  infinu- 
ating  itfelf  through  perpendicular  fiflures  from  abore,  take 
fire  at  firft  by  only  heaving  in  earthquakes,  but  at  length  by 
bur  Ring  through  every  cbftacle,  and  making  their  dreadful 
difeharge  in  a volcano. 

Thefe  volcanoes  are  found  in  all  parts  of  the  earth : In 
Europe  there  are  three  that  are  very  remarkable ; ./Etna  in 
Sicily#  Vefuvius  in  Italy,  and  Hecia  in  Iceland.  jEtna  has 
been  a volcano  for  ages  immemorial.  Its  eruptions  are  very 
violent,  and  its  difeharge  has  been  known  to  cover  the  earth 
fix  ty- eight  feet  deep.  In  the  year  1537,  an  eruption  of  this 
mountain  produced  an  earthquake  through  the  whole  iflafid 
for  twelve  days,  overturned  many  houfes,  and  at  laft  formed  a 
new  aperture,  which  overwhelmed  all  within  five  leagues 
round.  The  cinders  thrown  up  were  driven  even  into  Italy, 
and  its  burnings  were  feen’at  Malta  at  the  diftance  of  fixty 
leagues.  “ There  is  nothing  more  awful,”  fays  Kircher, 
“ than  the  eruptions  of  this  mountain,  nor  nothing  more  dan  ; 
gerous  than  attempting  to  examine  its  appearances,  even  long 
after  the  eruption  has  ceafed.  As  we  attempt  to  clamber  up 
its  fteepy  fides,  every  ftep  we  take  upward,  the  feet  fink  back 
half  way.  Upon  arriving  near  the  fummit,  afhes  and  fnow, 
with  an  ill-afiorted  conjunction,  prefent  nothing  but  objects 
of  defolation.  Nor  is  this  the  worft,  for,  as  all  places  are 
covered  over,  many  caverns  are  entirely  hidden  from  the 
fight,  into  which  if  the  inquirer  happens  to  fall,  he  finks  to 
the  bottom,  and  meets  inevitable  deftrudtion.  Upon  coming 
to  the  edge  of  the  great  crater,  nothing  can  fufficientiy  re- 
prefent  the  tremendous  magnificence  of  the  fcene.  A gulph 
two  miles  over,  and  fo  deep  that  no  bottom'  can  be  feen  j on 
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the  Tides  pyramidical  rocks  darting  out  between  apertures' 
that  emit  fmoke  and  flame  ; all  this  accompanied  with  a 
found  that  never  ceafes,  louder  than  thunder,  drikes  the  bold 
with  horror,  and  the  religious  with  veneration  for  him  that 
has  power  to  control  its  burnings.” 

In  the  defcriptions  of  Vefuvius,  or  Hecla,  we  fhall  find 
fcarce  any  thing  but  a repetion  of  the  fame  terrible  objects, 
but  rather  leffened,  as  thefe  mountains  are  not  fo  large  as  the 
former.  The  crater  of  Vefuvius  is  but  a mile  acrofs,  ac- 
cording to  the  fame  author  ; whereas  that  of  iEtna  is  two. 
On  this  particular,  however,  we  mud  place  no  dependence, 
as  thefe  caverns  every  day  alter ; being  leffened  by  the  moun- 
tains finking  in  at  one  eruption,  and  enlarged  by  the  fury  of 
another.  It  is  not  one  of  the  lead  remarkable  particulars  re- 
fpe&ing  Vefuvius,  that  Pliny  the  naturalid  was  fuffocated 
in  one  of  its  eruptions ; for  his  curiofity  impelling  him  too 
near,  he  found  himfelf  involved  in  fmoke  and  cinders  when 
it  was  too  late  to  retire  ; and  his  companions  hardly  efcaped 
to  give  an  account  of  the  misfortune.  It  was  in  that  dread- 
ful eruption  that  the  city  of  Herculaneum  was  overwhelmed  ^ 
the  ruins  of  which  have  been  lately  difcovered  at  fixty  feet 
didance  below  the  furface;  and,  what  is  dill  more  remark- 
able, forty  feet  below  the  bed  of  the  fea.  One  of  the  mod 
remarkable  eruptions  of  this  mountain  was  in  the  year  1707, 
which  is  finely  defcribed  by  Valetta ; a part  of  whofe  de- 
fcription  I fhall  beg  leave  to  tranflate. 

“ Toward  the  latter  end  of  dimmer,  in  the  year  1707,  the 
mount  Vefuvius,  that  had  for  a long  time  been  filent,  now 
began  to  give  fome  figns  of  commotion.  Little  more  than 
internal  murmurs  at  fird  were  heard,  that  feemed  to  contend 
within  thelowd  depths  of  the  mountain  ; no  flame,  nor  even 
any  fmoke  was  as  yet  feen.  Soon  after  fome  fmoke  appeared 
by  day,  and  a flame  by  night,  which  feemed  to  brighten  all 
the  campania.  At  intervals,  alfo,  it  Ihot  off  fubdances  with 
a found  very  like  that  of  artillery,  but  which,  even  at  fo  great 
a didance  as  we  were  at,  infinitely  exceeded  them  in  great- 
nefs.  Soon  after  it  began  to  throw  up  afhes,  which  be- 
coming the  fport  of  the  winds,  fell  at  great  didances,  and 
fome  many  miles.  To  this  fucceeded  fhowers  of  dories, 
which  killed  many  of  the  inhabitants  of  the  valley,  but  mads 


THE  EARTH. 


59 

h dreadful  ravage  among  the  cattle.  Soon  after  a torrent  of 
burning  matter  began  to  roll  down  the  fides  of  the  mountain* 
at  firft  with  a flow  and  gentle  motion,  but  foon  with  in- 
creafed  celerity.  The  matter  thus  poured  out,  when  cold, 
feemed,  upon  infpe£tion  to  be  of  vitrified  earth,  the  whole 
united  into  a mafs  of  more  than  ftony  hardnefs.  But  wl;at 
Was  particularly  obfervable  was,  that  upon  the  whole  furface 
of  thefe  melted  materials,  a light  fpongy  ftone  feemed  to 
float,  while  the  lower  body  was  of  the  hardeft  fubftance,  of 
which  our  roads  are  ufually  made.  Hitherto  there  were  no 
appearances  but  what  had  been  often  remarked  before  ; but 
on  the  third  or  fourth  day,  feeming  flafhes  of  lightening  were 
(hot  forth  from  the  mouth  of  the  mountain,  with  a noife  far 
exceeding  the  loudeft  thunder.  Thefe  flafhes,  in  colour  and 
brightnefs,  refembled  what  we  ufually  fee  in  tempefts,  but 
they  affirmed  a more  twilled  and  ferpentine  form.  After 
this  followed  fuch  clouds  of  fmoke  and  afhes  that  the  whole 
city  of  Naples,  in  the  midft  of  the  day,  was  involved  in  noc- 
turnal darkhefs,  and  the  nearefl  friends  were  unable  to  dif- 
tinguifh  each  other  in  this  frightful  gloom.  If  any  perfon 
attempted  to  ft ir  without  torch-light,  he  was  obliged  to  re- 
turn, and  every  part  of  the  city  was  filled  with  ^applications 
and  terror : At  length,  after  a cotinuance  of  fome  hours, 
about  oiie  o’clock  at  midnight,  the  wind  blowing  from  the 
north,  the  ftars  began  to  be  feen  ; the  heavens,  though  it  was 
night,  began  to  grow  brighter ; and  the  eruptions,  after  a con- 
tinuance of  fifteen  days,  to  leflen.  The  torrent  of  melted  mat- 
ter was  feen  to  extend  from  the  mountain  down  to  the  fhore; 
the  people  began  to  return  to  their,  former  dwellings,  and  the 
whole  face  of  Nature  to  refemble  its  former  appearance.” 

The  famous  Bifhop  Berkley  gives  an  account  of  one  of 
thefe  eruptions  in  a manner  fomething  different  from  the 
former  *.  “ In  the  year  1717,  and  the  middle  of  April,  with 

much  difficulty  I reached  the  top  of  Mount  Vefuvius,  in 
which  I faw  a vaft  aperture  full  of  fmoke,  which  hindered 
me  from  feeing  its  depth  and  figure.  I heard  within  that 
horrid  gulph  certain  extraordinary  founds,  which  feemed  to 
proceed  from  the  bowels  of  the  mountain  ; a fort  of  mur- 
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muring,  fighing,  dafhing  found  ; and,  between  whiles,  a noife 
like  that  of  thunder  or  cannon,  with'a  clattering  like  that  of 
tiles  falling  from  the  tops  of  houfes  into  the  ftreets.  Some- 
times, as  the  wind  changed,  the  fmoke  grew  thinner,  difeo- 
vering  a very  ruddy  flame,  and  the  circumference  of  the  cra- 
ter ftreaked  with  red,  and  feveral  {hades  of  yellow.  After 
an  hour’s  flay,  the  fmoke,  being  moved  by  the  wind,  gave  us 
fhort  and  partial  profpecls  of  the  great  hollow;  in  the  flat 
bottom  of  which  I could  difeern  two  furnaces  almoft  conti- 
guous ; that  on  the  left  feeming  about  three  yards  over, 
glowing  with  ruddy  flame,  and  throwing  up  red  hot  ftones 
with  a hideous  noife,  which,  as  they  fell  back,  caufed  the 
clattering  already  taken  notice  of.  ,May  8,  in  the  morning, 
I afeended  the  top  of  Vefuvius  a fecond  time,  and  found  a 
different  face  of  things.  The  fmoke  afeending  upright,  gave 
a fuil  profpeef  of  the  crater,  which  as  I could  judge,  was 
about  a mile  in  circumference,  and  a hundred  yards  deepa 
A conical  mount  had  been  formed  fmee  my  laft  vifit  in  the 
middle  of  the  bottom,  which  I could  fee  was  made  by  the 
Rones,  thrown  up  and  fallen  back  again  into  the.  crater.  In 
this  new  hill  remained  the  two  furnaces  already  mentioned. 
The.  one  was  feen  to  throw  up  every  three  or  four  minutes, 
with  a dreadful  found,  a vail  number  of  red  hot  ftones,  at 
Jeaft  three  hundred  feet  higher  than  my  head,  as  I flood  upon 
the  brink  *,  but  as  there  was  no  wind,  they,  fell  perpendicu- 
larly back  from  whence  they  had  been  difeharged.  The 
other  was  filled  with  red  hot  liquid  matter,  like  that  in  the 
furnace  of  a glafs-houfe^  raging  and  working  like  the  waves 
of  the  fea.,  with  a fhort  abrupt  lioife.  This  matter  would 
fometimes  boil  over,  and  run  dbwn  the  fide  of  the  conical 
hill,,  appearing  at  ftrft  red  hot,  but  changing  colour  as  it  hard- 
ened and  cooled.  Had  the  wind  driven  in  our  faces,  we 
had  been  in  no  fmall  danger  of  {tiding  by  the  fulphureous 
fmoke,  or  being  killed  by  the  mafles  of  melted  minerals  that 
were  {hot  from  the  bottom.  But  as  the  wind  was  favour- 
able I had  an  opportunity  of  furveying  this  amazing  feene 
for  above  an  hour  and  a half  together.  On  the  fifth  of  June, 
after  a horrid  noife,  the  mountain  was  feen  at  Naples  to 
work  over  5 and  about  three  days  after  its  thunders  were  re- 
newed fo,  that  not  only  the  windows-in  the  city,  but  all  the: 
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houfes  (hook.  From  that  time  it  continued  to  overflow,  and 
fometimes  at  night  were  feen  columns  of  fire  fhooting  up- 
wards from  its  fummit.  On  the  tenth,  when  all  was  thought 
to  be  over,  the  mountain  again  renewed  its  terrors,  roaring 
and  raging  mod  violently.  One  cannot  form  a jufler  idea 
of  the  noife,  in  the  moll  violent  fits  of  it,  than  by  imagining 
a mixed  found  made  up  of  the  raging  of  a tempeH,  the  mur- 
mur of  a troubled  fea,  and  the  roaring  of  thunder  and  artil- 
lery, confufed  all  together.  Though  we  heard  this  at  the 
diftance  of  twelve  miles  yet  it  was  very  terrible.  I therefore 
refolved  to  approach  nearer  to  the  mountain  ; and,  accord- 
ingly, three  or  four  of  us  got  into  a boat,  and  were  fet  afhore 
at  a little  town,  fituated  at  the  foot  of  the  mountain.  From 
thence  we  rode  about  four  or  five  miles,  before  we  Came  to  the 
torrent  of  fire  that  was  defcending  from  the  fide  of  the  volca- 
no ; and  here  the  roaring  grew  exceeding  loud  and  terrible  as 
we  approached.  I obferved  a mixture  of  colours  in  the  cloud, 
above  the  crater,  green,  yellow,  red,  blue.  There  was  like- 
wife  a ruddy  difmal  light  in  the  air,  over  the  tra£l  where  that 
•burning  river  flowed.  Thefe  circumflanees,  fet  off  and  aug- 
mented by  the  horror  of  the  night,  made  a fcene  the  molt 
uncommon  and  aftonifhing  I ever  law  ; which  Itill  increafed 
as  we  approached  the  burning  river.  Imagine  a vaft  torrent 
of  liquid  fire,  rolling  from  the  top,  down  the  fide  of  the 
mountain,  and  with  irrefiftible  fury  bearing  down  and  con- 
fuming  vines,  olives,  and  houfes ; and  divided  into  different 
channels,  according  to  the  inequalities  of  the  mountain. 
The  largeH  ftream  feemed  half  a mile  broad  at  Jeaif,  and 
five  miles  long.  I walked  fo  far  before  my  companions  up 
the  mountain,  along  the  fide  of  the  river  of  fire,  that  I was 
obliged  to  retire  in  'great  hafle,  the  fulpliureous  fleam  having 
furprifed  me,  and  almofl  taken  away  my  breath.  During 
our  return,  which  was  about  three  o'clock  in  the  morning, 
the  roaring  of  the  mountain  was  heard  all  the  way,  while  we 
obferving  it  throwing  up  huge  fpouts  of  fire  and  burning 
Hones,  which,  falling,  refembled  the  ftars  in  a rocket.  Some- 
times I obferved  two  or  three  diftinft  columns  of  flame,  and 
fometimes  one  only  that  was  large  enough  to  fill  the  whole 
crater.  Thefe  burning  columns  and  fiery  Hones,  feemed  to 
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be  (hot  a thoufand  feet  perpendicular  above  the  fummlt  of 
the  volcano : and  in  this  manner  the  mountain  continued 
raging  for  fix  or  eight  days  after.  On  the  1 8th  of  the  fame 
month,  the  whole  appearance  ended,  and  the  mountain  re- 
mained perfe&ly  quiet,  without  any  vifible  fmoke  or  flame.” 
The  matter  which  is  found  to  roll  down  from  the  mouth 
of  all  volcanoes  in  general,  refembles  the  drofs  that  is  thrown 
from  a fmith’s  forge.  But  it  is  different,  perhaps,  in  various 
parts  of  the  globe  ; for,  as  we  have  already  faid,  there  is  not 
a quarter ’of  the  world  that  has  not  its  volcanoes.  In  Alia, 
particularly  in  the  iflands  of  the  Indian  Ocean,  there  are 
many.  One  of  the  mod  famous  is  that  of  Albouras,  near 
Mount  Taurus,  the  fummit  of  which  is  continually  on  Fire, 
and  covers  the  whole  adjacent  country  with  alhes.  In  the 
ifland  of  Ternate  there  is  a volcano,  which  fome  travellers 
aiTert,  burns  molt  furiouflyin  the  times  of  the  equinoxes,  be- 
caufe  of  the  winds  which  then  contribute  to  increafe  the 
flames.  In  the  Molucca  iflands  there  are  many  burning 
mountains ; they  are  alfo  feen  in  Japan,  and  the  iflands  ad- 
jacent ; and  in  Java  and  Sumatra,  as  well  as  iq  other  of  the 
Philippine  Iflands.  In  Africa  there  is  a cavern,  near  Fez, 
which  continually  fends  forth  either  fmoke  or  flames.  In 
the  Cape  de  Verde  iflands,  one  of  them  called  the  IJland  del 
FuegOy  continually  burns  ; and  the  Portuguefe,  who  fre- 
quently attempted  a fett lenient  there,  have  as.  often  been 
obliged  to  defift.  The  Peak  of  Teneriff  is,  as  every  body 
knows,  a volcano  that  feldom  defies  from  eruptions.  But  of 
all  part's-of  the  earth,  America  is  the  place  where  thofe  dread- 
ful irref  ularities  of  Nature  are  the  molt  confpicuous.  Vefu- 
vius,  and  iEtna  itfelf,  are  but  mere  fire- works  in  companion 
to  the  burning  mountains  of  the  Andes ; which,  as  they  are 
the  highefl  mountains  of  the  world,  fo  alfo  are  they  the  molt 
formidable  for  their  eruptions.^  The  mountain  of  Arequipa 
in  Peru,  is  one  of  the  moll  celebrated  *,  Taraiia,  and  Mala- 
hallo,  are  very  confiderable  ; but  that  of  Cotopaxi,  in  the  pro- 
vince of  Quito,  exceeds  any  thing  we  have  hitherto  read  or 
heard  of.  The  mountain  of  Cotopaxi,  as  deferibed  by  Ulloa  *s 
is  more  than  three  miles  perpendicular  from  the  fea  ; and  it 
became  a volcano  at  the  time  of  the  Spaniards’  nrft  arrival  in 
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that  country.  A new  eruption  of  it  happened  in  the  year 
174*3,  having  been  fome  days  preceded  by  a continual  roaring 
in  its  bowels.  The  found  of*  one  of  thefe  mountains  is  not 
like  that  of  the  volcanoes  in  Europe,  confined  to  a province, 
but  is  heard  at  a hundred  and  fifty  miles  diftance*.  “ A11 
aperture  was  made  in  the  fu  mm  it  of  this  immenfe  mountain;' 
and  three  mere  abbut  equal  heights,  near  the  middle  of  its 
declivity,  which  was  at  that  time  buried  under  prodigious 
mafles  of  fnow.  The  ignited  fubdances  ejected  on  that  oc- 
cafion,  mixed  with  a prodigious  quantity  of  ice  and  fnow, 
melting  amidft  the  flames,  were  carried  down  with  fuch 
aftonilhing  rapidity,  that  in  an  inflant  the  valley  from  Calio 
to  Latacunga  was  overflowed;  and  befides  its  ravages  in 
bearing  down  the  houfes  of  the  Indians,  and  other  poor  inha- 
bitants, great  numbers  of  people  loll  their  lives.  The  river 
of  Latacunga  was  the  channel  of  this  terrible  flood  ; till  being 
too  fmall  for  receiving  fuch  a prodigious  current,  it  over- 
flowed the  adjacent  country,  like  a vail  lake  near  the  town, 
and  carried  away  all  the  buildings  within  its  reach.  The  in- 
habitants retired  into  a fpot  of  higher  ground  behind  the* 
town,  of  which  thole  parts  which  Hood  within  the  limits  of 
the  current  were  totally  deltroyed.  The  dread  of  dill  greater 
devallations  did  not  fubfide  for  three  days;  during  which, 
the  volcano  ejedled  cinders,  while  torrents  of  melted  ice  and 
fnow  poured  down  its  fides.  The  eruption  laded  feveral 
days,  and  was  accompanied  with  terrible  roarings  of  the 
wind,  rufliing  through  the  volcano,  dill  louder  than  the  for- 
ner  rumblings  in  its  bowels.  At  lalt  all  was  quiet,  neither 
fire  nor  fmoke  to  be  feen,  nor  noife  to  be  heard  ; till  in  the 
enfuing  year,  the  flames  again  appeared  with  recruited  vio- 
lence, forcing  their  pafiage  through  feveral  other  parts  of  the 
mountain,  fo  that  in  clear  nights  the  flames  being  refie£led 
by  the  tranfparent  ice,  formed  an  awfully  magnificent  illu- 
mination.” 

Such  is  the  appearance  and  the  efledl  of  thofe  fires  which 
proceed  from  the  more  inward  recedes  of  the  earth  : for  that 
they  generally  come  from  deeper  regions  than  man  has  hi- 
therto explored,  I cannot  avoid  thinking,  contrary  to  the  opi- 
nion of  Mr.  BufFon,  who  fuppofes  them  rooted  but  a very 
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little  way  below  the  bed  of  the  mountain.  tf  We  can  never 
fuppofe,”  fays  this  great  naturalift,  “ that  thefe  fubitances 
are  ejected  from  any  great  diftance  below,  if  we  only  confir 
4er  the  great  force  already  required  to  fling  them  up  to  fuch 
vaft  heights  above  the  mouth  of  the  mountain  j if  we  confi- 
der  the  fubitances  thrown  up,  which  we  fhall  find  upon  in- 
fpedtion  to  be  the  fame  with  thofe  of  the  mountain  below  5 
if  we  take  into  our  confideration,  that  air  is  always  neceflary 
to  keep  up  the  flame  *,  but,  moft  of  all,  if  we  attend  to  one 
circumftance,  which  is,  that  if  thefe  fubitances  were  exploded 
from  a vaft  depth  below,  the  fame  force  required  to  fhoot 
them  up  fo  high,  would  a£t  againft  the  flues  of  the  volcano, 
and  tear  the  whole  mountain  in  pieces.”  To  ail  this  fpecious 
reafoning,  particular  anfwers  might  eaflly  be  given  *,  as  that 
the  length  of  the  funnel  increafes  the  force  of  the  exploflon; 
that  the  fides  of  the  funnel  are  actually  often  burft  with  the 
great  violence  of  the  flame ; that  air  may  be  fuppofed  at 
depths  at  leail  as  far  as  the  perpendicular  ftfl’ures  defeend. 
But  the  heft  anfwer  is  a well-known  fadt ; namely,  that  the 
quantity  of  matter  difeharged  from  ^Etna  alone,  is  fuppofed^ 
upon  a moderate  computation,  to  exceed  twenty  times  the 
original  bulk  of  the.  mountain*.  The  greateft  part  of  Sicily 
jCeeins  covered  with  its  eruptions.  The  inhabitants  of  Cata- 
nea  have  found,  at  the  diftance  of  feveral  miles,  ftreets  and4 
houfes  flxty  feet  deep,  overwhelmed  by  the. lava  or  matter  i£ 
has  difeharged.  But  what  is  (till  more  remarkable,  the  walls 
of  thefe  very  houfes  have  beeii  built  of  materials,  evidently 
thrown  up  by  the  mountain.  The  inference  from  all  this  is 
very  obvious  ; that  the  matter  thus  exploded  cannot  belong 
to  the  mountain  itfe If ; otherwife,  it  would  have  been  quickly 
confumed  ; it  cannot  be  derived  from  moderate  depths,  fince 
its  amazing  quantity  evinces,  that  all  the  places  near  the  bot-r 
tom  muft  have  long  fince  been  exhausted  5 nor  can  it  have 
an  extenfive,  and,  if  I may  fo  call  it,  a fuperficial  fpread,  for 
then  the  country  round  would  be  quickly  undermined ; it 
muft,  therefor,  be  fupplied  from  the  deeper  regions  of  the 
earth ; thofe  undifeovered  tracts  where  the  Deity  performs 
his  wonders  in  folitude,  fatisfied  with  felf-approbation! 

* Kircher  Mund.  Subt.  vol.  i.  p.  202, 
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OF  EARTHQUAKES. 

J~Javing  given  the  theory  of  volcanoes,  we  have,  in  fome 
meafure,  given  alfo  that  of  earthquakes.  They  both  feem  to 
proceed  from  the  fame  caufe,  only  with  this  difference,  that 
the  fury  of  the  volcano  is  fpent  in  the  eruption,  that  of  an 
earthquake  fpreads  wider,  and  ad$  more  fatally  by  being  con- 
fined.  The  volcano  only  affrights  a province,  earthquakes 
have  laid  whole  kingdoms  in  ruiq, 

Philofophers  * have  taken  fome  pains  to  diftinguifh  be- 
tween the  various  kinds  of  earthquakes,  fuch  as  the  tremu- 
lous, the  pulfative,  the  perpendicular,  and  the  inclined ; but 
thefe  are  rather  the  diflinclions  of  Art  than  of  Nature,  mere 
accidental  differences  arifing  from  the  fituation  of  the  country 
or  of  the  caufe.  If,  for  inftance,  the  confined  fire  acts  di- 
rectly under  a province  or  a town,  it  will  heave  the  earth 
perpendicularly  upward,  and  produce  a perpendicular  earth- 
quake. If  it  ads  at  a diftance,  it  will  raife  that  trad  ob- 
liquely, and  thus  the  inhabitants  will  perceive  an  inclined 
one. 

Nor  does  it  feem  to  me  that  there  is  much  greater  reafon 
for  * Mr.  Buffon’s  diftinftion  of  earthquakes.  One  kind  of 
which  he  fuppofesf  to  be  produced  by  fire  in  the  manner  of 
volcanoes,  and  confined  to  but  a very  narrow  circumference. 
The  other  kind^  he  afcribes  to  the  ftruggles  of  confined  air, 
expanded  by  heat  in  the  bowels  of  the  earth,  and  endeavour- 
ing to  get  free.  For  how  do  thefe  two  caufes  differ  ? Fire  is 
an  agent  of  no  power  whatfoever  without  air.  It  is  the  air, 
which  being  at  firft  compreffed,  and  then  dilated  in  a cannon, 
that  drives  the  ball' with  fuch  force.  It  is  the  air'  ftruggling 
for  vent  in  a volcano,  that  throws  up  its  contents  to  fuch  valt 
heights.  In  fhort,  it  is  the  air  confined  in  the  bowels  of  the 
earth,  and  acquiring  elafticity  by  heat,  that  produces  all  thofe 
appearances  which  are  generally  afcribed  to  the  operation  of 
fire.  When,  therefore,  we  are  told  that  there  are  two  caufes 
of  earthquakes,  we  only  learn  that  a greater  or  fmailer  quan- 
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tlty  of  heat  produces  thofe  terrible  eflfe&s  $ for  air  is  the  on^ 
ly  aftive  operator  in  either. 

Some  philofophers,  however,  have  been  willing  to  give  the 
air  as  great  a {hare  in  producing  thefe  terrible  effetts  as  they 
could  *,  and,  magnifying  its  powers,  have  called  in  but  a very 
moderate  degree  of  heat  to  put  it  in  a&ion.  Although  ex- 
perience tells  us  that  the  earth  is  full  of  inflammable  mate- 
rials, and  that  fires  are  produced  wherever  we  defcend  ; al- 
though it  tells  us  that  thofe  countries  where  there  are  volca- 
noes are  rtioft  fubjedt  to  earthquakes,  yet  they  ftep  out  of 
their  way,  and  fo  find  a new  folution.  Thefe  only  allow  but 
juft  heat  enough  to  produce  the  moft  dreadful  phenomena, 
and,  backing  their  aflertions  with  long  calculations,  give 
theory  an  air  of  demonftration.  Mr.  Amontons*  has  been 
particularly  fparing  of  the  internal  heat  in  this  refpedt ; and 
has  (hewn,  perhaps  accurately  enough,  that  a very  moderate 
degree  of  heat  may  fuffice  to  give  the  air  amazing  powers  of 
expan  fion. 

It  is  amazing  enough,  however,  to  trace  the  progrefs  of  a 
philofophical  fancy  let  ioofe  in  imaginary  fpeculations.  They 
run  thus  : “ A very  moderate  degree  of  heat  may  bring  the 
air  into  a condition  capable  of  producing  earthquakes;  for 
the  air,  at  the  depth  of  forty-three  thoufand  five  hundred  and 
twenty-eight  fathom  below  the  furface  of  the  earth,  becomes 
almoft  as  heavy  as  quickfilver.  This,  however,  is  but  a very 
flight  depth  in  comparifon  of  the  diftance  to  the  centre,  and 
is  fcarce  a feventieth  part  of  the  way.  The  air,  therefore,  at 
the  centre,  muft  be  infinitely  heavier  than  mercury,  or  any 
body  that  we  know  of.  This  granted,  we  fh all  take  fome- 
tliing  more  and  fay,  that  it  is  very  probable  there  is  nothing 
but  air  at  the  centre.  Now  let  us  fuppofe  this  air  heated,  by 
feme  means,  even  to  the  degree  of  boiling  water,  as  we  have 
proved  that  the  denfity  of  the  air  is  here  very  great,  its  elaf- 
licity  muft  be  in  proportion  : a heat,  therefore,  which  at  the 
furface  of  the  earth  would  have  produced  but  a flight  expail- 
five  force,  muft  at  the  centre,  produce  one  very  extraordi- 
nary, and,  in  ihort,  be  perfedtly  irrefiftible.  Hence  this  force 
may,  with  great  eafe,  produce  earthquakes ; and,  if  increafed, 
it  may  convulfe  the  globe  ; it  may  (by  only  adding  figures 

* Memoires  de  l’Academie  de  Sciences,  An.  1703. 
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enough  to  the  calculation)  deftroy  the  folar  fyftem,  and  even 
the  fixed  ftars  themfelves.”  Thefe  reveries  generally  produce 
nothing  $ for,  as  I have  ever  obferved,  increafed  calculations, 
while  they  feem  to  tire  the  memory,  give  the  reafoning  fa- 
culty perfedl  repofe. 

However,  as  earthquakes  are  the  moft  formidable  mini- 
fters  of  Nature,  it  is  not  to  be  wondered  that  a multitude  of 
writers  have  been  cmioujly  employed  in  their  consideration. 
Woodward  has  aferibed  the  caufe  to  a ftoppage  of  the  wa- 
ters below  the  earth’s  furface  by  fome  accident.  Thefe  be- 
ing thus  accumulated,  and  yet  a<fied  upon  by  fires,  which  he 
fuppofes  dill  deeper,  both  contribute  to  heave  up  the  earth, 
upon  their  bofom.  This,  he  thinks,  accounts  for  the  lakes 
of  water  produced  in  an  earthquake,  as  well  as  for  the  fires 
that  fometimes  burfi  from  the  earth’s  furface  upon  thofe 
dreadful  occafions.  There  are  others  flill  who  have  fuppofed 
that  the  earth  may  be  itfelf  the  caufe  of  its  own  convulfions. 
“ When,”  fay  they,  u the  roots  or  bafis  of  feme  large  tra Ql 
is  worn  away  by  a fluid  underneath,  the  earth  finking  there- 
in, its  weight  occafions  a tremor  of  the  adjacent  parts,  fome- 
times producing  a noife,  and  fometimes  an  inundation  of 
water.”  Not  to  tire  the  reader  with  a hiflory  of  opinions  in- 
ftead  of  faels,  fome  have  aferibed  them  to  electricity,  and 
fome  to  the  fame  caufes  that  produce  thunder. 

It  would  be  tedious,  therefore,  to  give  all  the  various  opi- 
nions that  have  employed  the  fpeculative  upon  this  fubject. 
The  activity  of  the  internal  heat  feems  alone  fufficient  to  ac- 
count for  every  appearance  that  attends  thefe  tremendous  ir- 
regularities of  Nature.  To  conceive  this  diftinefily,  let  us 
fuppofe  at  fome  vafl  difiance  under  the  earth,  large  quanti- 
ties of  inflammable  matter,  pyrites,  bitumens,  and  marca- 
fites  difpofed,  and  only  waiting  for  the  afperfion  of  water,  or 
the  humidity  of  the  air,  to  put  their  fires  in  motion  : at  laft, 
this  dreadful  mixture  arrives ; waters  find  their  way  into 
thofe  depths,  through  the  perpendicular  fiffures  j or  air  infi- 
iiuates  itfelf  through  the  fame  minute  apertures  : inftantly 
new  appearances  enfue  : thofe  fubfiances,  which  for  ages  be- 
fore lay  dormant,  now  conceive  new  apparent  qualities  ; they 
grow  hot,  produce  new  air,  and  only  want  room  for  expan- 
sion. However,  the  narrow  apertures  by  which  the  air  or 
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water  had  at  firft  admifiion,  are  now  clofed  up  ; yet  as  new 
air  is  continually  generated,  and  as  the  heat  every  moment 
gives  this  air  new  eladicity,  it  at  length  burds,  and  dilates  all 
round  *,  and,  in  its  druggies  to  get  free,  throws  all  above  it 
into  fimilar  convulfion$.  Thus  an  earthquake  is  produced, 
more  or  lefs  extenfive,  according  to  the  depth  or  the  great- 
nefs  of  the  caufe. 

But  before  we  proceed  with  the  caufes,  let  us  take  a fhort 
view  of  the  appearances  which  have  attended  the  mod  re- 
markable earthquakes.  By  thefe  we  dial!  fee  how  far  the 
theorid  correfponds  with  the  hidorian.  The  greated  we 
find  in  antiquity,  is  that  mentioned  by  Pliny  *,  in  which 
twelve  cities  in  Alia  Minor  were  fwallowed  up  in  one  night: 
he  tells  us  alfo  of  another,  near  the  lake  Thrafymene,  which 
was  not  perceived  by  the  armies  of  the  Carthaginians  and 
Romans,  that  were  then  engaged  near  that  lake,  although  it 
fhook  the  greated  part  of  Italy.  In  another  place f he  gives 
the  following  account  of  an  earthquake  of  an  extraordinary 
kind.  iC  V\Then  Lucius  Marcus  and  Sextus  Julius  were  con- 
fute, there  appeared  a very  drange  prodigy  of  the  earth,  (as  I 
have  read  in  the  books  of  Ailtrufcan  difcipline)  which  hap- 
pened in  the  province  of  Mutina.  Two  mountains  {hocked 
againd  each  other,  approaching  and  retiring  with  the  mod 
dreadful  noife.  They,  at  the  fame  time,  and  in  the  midd  of 
the  day,  appeared  to  cad  forth  fire  and  fmoke,  while  a vad 
number  of  Roman  knights  and  travellers  from  the  iEmilian 
Way,  dood  and  continued  amazed  fpe&ators.  Several  towns 
were  dedroyed  by  this  fhock  ; and  all  the  animate  that  were 
near  them  were  killed.”  In  the  time  of  Trajan,  the  city  of 
Antioch,'  and  a great  part  of  the  adjacent  country,  wac  bu- 
ried by  an  earthquake.  About  three  hundred  years  after,  in 
the  times  of  Judinian,  it  was  once  more  dedroyed,  together 
with  forty  thoufand  inhabitants:  and,  after  an  interval  of 
fixty  years,  the  fame"  ill-fated  city  was  a third  time  over- 
turned, with  the  lofs  of  not  lefs  than  fixty  thoufand  fouls. 
In  the  year  1182,  mod  of  the  cities  of  Syria,  and  the  king- 
dom of  Jerufalem,  were  dedroyed  by  the  fame  accident.  In 
the  year  1594,  the  Italian  hidorians  deferibe  an  earthquake 

* Plin.  lib.  ii.  cap.  86.  f Ibid.  lib.  iii.  cap.  85. 
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at  Puteoli,  which  caufed  the  fea  to  retire  two  hundred  yards 
from  its  former  bed. 

But  one  of  thofe  moft  particularly  defcribed  in  hiflory,  is 
that  of  the  year  1693 ; the  damages  of  which  were  chiefly 
felt  in  Sicily,  but  its  motion  perceived  in  Germany,  France* 
and  England.  It  extended  to  a circumference  of  two  thou- 
sand fix  hundred  leagues  *,  chiefly  affecting  the  fea-coafts, 
and  great  rivers  j more  perceivable  alfo  upon  the  mountains 
than  in  the  valleys.  Its  motions  were  fo  rapid,  that  thofe 
who  lay  at  their  length,  were  toffed  from  fide  to  fide,  as  up- 
on a rolling  billow #.  The  walls  were  dafhed  from  their 
foundations  j and  no  lefs  than  fifty-four  cities,  with  an  in- 
credible number  of  villages,  were  either  deflroyed  or  greatly- 
damaged.  The  city  of  Gatanea,  in  particular,  was  utterly 
overthrown.  A traveller,  who  was  on  his  way  thither,  at  the 
diflance  of  fome  miles,  perceived  a black  cloud,  like  night* 
hanging  over  the  place.  The  fea*  all  of  a fudden,  began  to 
roar  ; Mount  jEtna  to  fend  forth  great  fpires  of  flame  ; and 
foon  after  a {hock  enfued,  with  a noife  as  if  ail  the  artillery 
in  the  world  had  been  at  once  difeharged.  Our  traveller* 
being  obliged  to  alight  inftantly,  felt  himfelf  raifed  a foot 
from  the  ground  j and  turning  his  eyes  to  the  city,  he,  with 
amazement,  faw  nothing  but  a thick  cloud  of  dull  in  the  air. 
The  birds  flew  about  aftonifhed  *,  the  fun  was  darkened ; the 
beafls  ran  howling  from  the  hills- ;>  and,  although  the  (hock 
did  not  continue  above  three  minutes,  yet  near  nineteen 
thoufand  of  the  inhabitants  of  Srciiy  perifhed  in  the  ruins. — 
Gatanea,  to  which  city  the  deferiber  was  travelling,  feemed 
the  principal  feene  of  ruin  *,  its  place  only  was  to  be  found  5 
and  not  a footftep  of  its  former  magnificence  was  to  be  feen 
remaining. 

The  earthquake  which  happened  in  Jamaica,  in  1692,  was 
very  terrible,  and  its-  defertption  fufficientiy  minute.  u I11 
two  minutes  time  it  deflroyed  the  town  of  Fort-Royal,  and 
funk  the  houfes  in  a guipii  forty  fathoms  deep.  It  was  at- 
tended with  a hollow  rumbling  noife,  like  that  of  thunder ; 
and,  in  lefs  than  a minute,  three  parts  of  the  houfes,  and  their 
inhabitants,  were  all  funk  quite  under  water.  While  they 
were  thus  fwallowed  up  on  one  fide  of  the  flree^on  the  other 


* Phil.  Tranf. 
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the  houfes  were  thrown  into  heaps ; the  fand  of  the  ftreef 
tiling  like  the'  waves  of  the  fea,  lifting  up  thofe  that  flood 
tipon  it,  and  immediately  overwhelming  them  in  pits.  Ali 
the  wells  difcharged  their  waters  with  the  mod  vehement 
agitation.  The  fea  felt  an  equal  fhare  of  turbulence,  and* 
burfling  over  its  mounds,  deluged  all  that  came  in  its  way. 
The  filTures  of  the  earth  were,  in  forne  places,  fo  great,  that 
one  of  the  ftreets  appeared  twice  as  broad  as  formerly.  In 
many  places,  however,  it  opened  and  clofed  again,  arid  con- 
tinued this  agitation  for  fome  time.  Of  thefe  openings,  two 
or  three  hundred  might  be  feen  at  a time  5 in  fome  whereof 
the  people  were  fwallowed  up  ; in  others,  the  earth  doling, 
caught  them  by  the  middle,  and  thus  crufhed  them  inftantly 
to  death.  Other  openings,  ftill  more  dreadful  than  the  red, 
fwallowed  up  whole  dreets ; and  others,  more  formidable 
dill,  fpouted  up  whole  catarads  of  water,  drowning  fuch  as 
the  earthquake  had  fpared.  The  whole  was  attended  with 
the  mod  noifome  dench ; while  the  thundering  of  the  di- 
ftant  falling  mountains,  the  whole  Iky  overcad  with  a dulky 
gloom,  and  the  crafh  of  falling  habitations,  gave  unfpeakable 
horror  to  the  fcene.  After  this  dreadful  calamity  was  over, 
the  whole  iiland  feemed  converted  into  a fcene  of  defolation^ 
fcarce  a planter’s  houfe  was  left  ftanding ; almod  all  were 
fwallowed  up  ; houfes,  people,  trees,  fhared  one  univerfal 
ruin  $ and  in  their  places  appeared  great  pools  of  water, 
which,  when  dried  up  by  the  fun,  left  only  a plain  of  barren 
fand,  without  any  vedige  of  former  inhabitants.  Mod  of 
the  rivers,  during  the  earthquake,  were  dept  up  by  the  falling' 
in  of  the  mountains  *,  and  it  was  not  till  after  fome  time  that! 
they  made  themfelves  new  channels.  The  mountains  feemed 
particularly  attacked  by  the  force  of  the  (hock ; and  it  was 
fuppofed  that  the  principal  feat  of  the  conculliou  was  among 
them.”  Thofe  who  were  faved  got  on  board  (hips  in  the 
harbour  ; where  many  remained  above  two  months,  the 
{hocks  continuing  during  that  interval  with  more  or  lefs  vio- 
lence every  day.”  ' % 

As  this  defeription  feems  to  exhibit  all  the  appearances 
that  ufually  make  up  the  catalogue  of  terrors  belonging  to' 
an  earthquake,  I will  fupprefs  the  detail  of  that  which  hap- 
pened at  Lifbon,  in  cur  own  times*  and  which  is  too  recent 
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require  a defcription.  In  fa&,  there  are  few  particulars 
in  the  accounts  of  thofe  who.  were  prefent  at  that  fcene  of 
defolation,  that  we  have  not  more  minutely  and  accurately 
tranfmitted  to  us  by  former  writers,  whofe  narratives  I have 
for  that  reafon  preferred.  I will  therefore  clofe  this  defcrip- 
tion of  human  calamities,  with  the  account  of  the  dreadful 
earthquake  at  Calabria,  in  1638.  It  is  related  by  the  cele- 
brated Father  Kircher,  as  it  happened  while  he  was  on  his 
journey  to  vifit  Mount  JEtna,  and  the  reft  of  the  wonders 
that  lie  towards  the  fouth  of  Italy.  I need  fcarce  inform  the 
reader,  that  Kircher  is  confidered,  by  fcholars,  as  one  of  the 
greateft  prodigies  of  learning. 

“ Having  hired  a boat,  in  company  with  four  more,  two 
friars  of  the  order  of  St.  Francis,  and  two  feculars,  we 
launched,  on  the  twenty-fourth  of  March,  from  the  harbour 
of  Medina,  in  Sicily,  and  arrived  the  fame  day  at  the  Pror 
montory  of  Pelorirs.  Our  deftination  was  for  the  city  of 
Euphaemia,  in  Calabria,  where  we  had  fome  bufinefs  to  tranf- 
a£t,  and  where  we  defigned  to  tarry  for  fome  time.  How- 
ever, Providence  feemed  willing  to  crofs  our  defign  ; for  we 
were  obliged  to  continue  for  three  days  at  Pelorus,  upon  ac- 
count of  the  weather  *,  and  tho’  we  often  put  out  to  fea,  yet 
we  were  as  often  driven  back.  At  length,  however,  wea- 
ried with  the  delay,  we  refolved  to  profecute  our  voyage ; 
and,  although  the  fea  feemed  more  than  ufually  agitated, 
yet  we  ventured  forward.  The  gulph  of  Charybdis,  which 
we  approached,  feemed  whirled  round  in  fuch  a manner  as 
to  form  a vaft  hollow,  vergingto  a point  in  the  centre.  Pro- 
ceeding onward,  and  turning  my  eyes  to  .Etna,  I faw  it  call 
forth  large  volumes  of  fmoke,  of  mountainous  fizes,  which 
entirely  covered  the  whole  illand,  and  blotted  out  the  very 
Ihores  from  my  view.  This,  together  with  the  dreadful 
noife,  and  the  fulphureous  ftench,  which  was  ftrongly  per- 
ceived, filled  me  with  apprehenfions  that  fome  more  dreadful 
calamity  was  impending.  The  fea  ltfelf  feemed  to  wear  a 
very  unufual  appearance  ; thofe  who  have  feen  a lake  in  a 
violent  fhower  of  rain  covered  all  over  with  bubbles,  will  con- 
ceive fome  idea  of  its  agitations.  My  furprife  was  ftill  in- 
creafed  by  the  calmnefs  and  ferenity  of  the  weather ; not  a 
breeze,  not  a cloud  which  might  be  fuppofed  to  put  all  Na- 
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ture  thus  into  motion*  I therefore  warned  my  companions 
that  an  earthquake  was  approaching  5 and,  after  fome  tirhe^ 
making  for  the  fhore  with  all  poflible  diligence,  we  landed  at 
Tropsea,  happy  and  thankful  for  having  efcaped  the  threat- 
ening dangers  of  the  fea. 

“ But  oUr  triumphs  at  land  were  of  fhort  duration  *,  for 
We  had  fcarce  arrived  at  the  Jefuits’  College  in  that  city, 
when  our  ears  were  {tunned  with  a horrid  found,  refembling 
that  of  an  infinite  number  of  chariots  driven  fiercely  forward, 
the  wheels  rattling,  and  the  thongs  cracking.  Soon  after  this, 
a moft  dreadful  earthquake  enfued,  fo  that  the  whole  trzdt 
upon  which  we  ftood  feemed  to  vibrate,  as  if  we  were  in  the 
fcale  of  a balance  that  continued  wavering.  This  motion, 
however,  foon  grew  more  violent  y and  being  no  longer  able 
to  keep  my  legs,  1 was  thrown  proftrate  upon  the  ground.— 
In  the  mean  time,  the  univerfal  ruin  round  me  redoubled  my 
amazement.  The  crafh  of  falling  houfes,  the  tottering  of 
towers,  and  the  groans  of  the  dying,  all  contributed  to  raife 
my  terror-  and  defpair.  On  every  fide  of  me  I faw  nothing 
but  a fcene  of  ruin,  and  danger  threatening  wherever  I fhould 
fly.  I commended  myfelf  to  God,  as  my  lad  great  refuge. 
At  that  hour,  O how  vain  was  every  fublunary  happinefs  ! 
wealth,  honour,  empire,  wifdom,  all  mere  ufelefs  founds,  and 
as  empty  as  the  bubbles  in  the  deep*  Juft  ftanding  on  the" 
threfhold  of  eternity,  nothing  but  God  was  my  pleafure  ; 
and  the  nearer  I approached,  I only  loved  him  the  more. — - 
After  fome  time,  however,  finding  that  I remained  unhurt, 
amidft  the  general  concufiion,I  refolved  to  venture  for  fafety, 
and  running  as  fail  as  I could,  reached  the  fhore,  but  almoft 
terrified  out  of  my  reafon,  I did  not  fearch  long  here  till  I 
found  the  boat  in  which  I had  landed,  *and  my  companions 
alfo,  whole  terrors  were  even  greater  than  mine.  Our  meet- 
ing was  not  of  that  kind  where  every  one  is  defirous  of  telling 
his  own  happy  efcape  y it  was  all  fftence,  and.  a gloomy  dread 
ef  impending  terrors. 

«■  Leaving  this  feat  of  defolation,  we  profecuted  our  voy- 
age along  the  coaft  y and  the  next  day  came  to  Rochetta, 
where  we  landed,  although  the  earth  ftill  continued  in  vio- 
lent agitations*  But  we  were  fcarce  arrived  at  our  inn, 
when  we  were  once  more  obliged  to  return  to  the  boat,  and 
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in  about  half  an  hour,  we  faw  the  greatefl  part  of  the  town, 
and  the  inn  at  which  we  had  fet  up,  dafhed  to  the  ground, 
and  burying  all  its  inhabitants  beneath  its  ruins. 

f(  In  this  manner,  proceeding  onward  in  our  little  veflel, 
finding  no  fafety  at  land,  and  yet,  from  the  fmallnefs  of  our 
boat,  having  but  a very  dangerous  continuance  at  fea,  we  at 
length  landed  at  Lopizium,  a caftle  midway  between  Tropsea 
and  Euphtemia,  the  city  to  which,  as  I faid  before  we  were 
bound.  Here,  wherever  I turned  my  eyes,  nothing  but 
fcenes  of  ruin  and  horror  appeared  *,  towns  and  caftles  level- 
led to  the  ground  *,  Strombalo,  though  at  fixty  miles  diflance, 
belching  forth  flames  in  an  unufual  manner,  and  with  a noife 
which  I could  difhindbly  hear.  But  my  attention  was  quickly 
turned  from  more  remote  to  contiguous  danger.  The  rum- 
bling found  of  an  approaching  earthquake,  which  we  by  this 
time  were  grown  acquainted  with,  alarmed  us  for  the  confe- 
quences ; it  every  moment  feemed  to  grow  louder,  and  to 
approach  more  near.  The  place  on  which  we  flood  now  be- 
gan to  fliake  moft  dreadfully,  fo  that  being  unable  to  (land, 
my  companions  and  I caught  hold  of  whatever  fhrub  grew 
next  uSj  and  fupported  ourfelves  in  that  manner, 

((  After  fome  time,  this  violent  paroxyfm  ceafing,  we  again 
flood  up,  in  order  to  profecute  our  voyage  to  Eupluemia,  that, 
lay  within  fight.  In  the  mean  time,  while  we  were  pre- 
paring for  this  purpofe,  I turned  my  eyes  towards  the  city, 
but  could  fee  only  a frightful  dark  cloud,  that  feemed  to  reft 
upon  the  place.  This  the  more  furprifed  us,  as  the  weather 
was  fo  very  ferene.  We  waited,  therefore,  till  the  cloud  was 
pafl  away ; then  turning  to  look  for  the  city,  it  was  totally 
lunk.  Wonderful  to  tell!  nothing  but  a difmal  and  putrid 
lake  was  feen  where  it  flood.  We  looked  about  to  find  fome 
one  that  could  tell  us  of  its  fad  cataflrophe,  but  could  fee 
none  ! All  was  become  a melancholy  folitude  ! a fcene  of 
hideous  defolation  ! Thus  proceeding  penfively  along,  in  quefl 
of  fome  human  being  that  could  give  us  fome  little  informa- 
tion, we  at  length  faw  a boy  fitting  by  the  fhore,  and  ap- 
pearing ftupified  with  terror.  Of  him,  therefore,  we  in- 
quired concerning  the  fate  of  the  city,  but  he  could  not  be 
induced  to  give  us  an  anfwer.  We  intreated  him  with  every 
expreffion  of  tendernefs  and  pity  to  tell  us  *,  but  his  fenfes 
Volume  L F ' 
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were  quite  wrapt  up  in  contemplation  of  the  clanger  he  had 
efcaped.  We  offered  him  fome  victuals,  but  he  feemed  to 
lothe  the  fight.  We  (till  perfifted  in  our  offices  of  kindnefs; 
but  he  only  pointed  to  the  place  of  the  city,  like  one  out  of 
his  fenfes  ; and  then  running  up  into  the  woods,  was  never 
heard  of  after.  Such  was  the  fate  of  the  city  of  Euphaemia ! 
and  as  we  continued  our  melancholy  courfe  along  the  fhore, 
the  whole  coaft,  for  the  fpace  of  two  hundred  miles,  pre- 
fented  nothing  but  the  remains  of  cities,  and  men  fcattered, 
without  a habitation,  over  the  fields.  Proceeding  thus 
along,  we  at  length  ended  our  diftrcfsful  voyage  by  arriving 
at  Naples,  after  having  efcaped  a thoufand  dangers  both  at 
fea  and  land.” 

The  reader,  I hope,  will  excufe  me  for  this  long  tranflation 
from  a favourite  writer,  and  that  the  fooner,  as  it  contains 
fome  particulars  relative  to  earthquakes  not  to  be  found  elfe- 
where.  From  the  whole  of  thefe  accounts  we  may  gather, 
that  the  molt  concomitant  circumftances  are  thefe  : 

A rumbling  found  before  the  earthquake.  This  proceeds 
from  the  air,  or  fire  or  both,  forcing  their  way  through  the 
chafms  of  the  earth,  and  endeavouring  to  get  free,  which  is 
alfo  heard  in  volcanoes. 

A violent  agitation  or  heaving  of  the  fea,  fometimes  be- 
fore and  fometimes  after  that  at  land.  This  agitation  is  only 
a fimilar  effedt  produced  on  the  waters  with  that  at  land,  and 
may  be  called,  for  the  fake  of  perfpicuity,  a feaquake ; and 
this,  alfo,  is  produced  by  volcanoes. 

A f pouting  up  of  waters  to  great  heights.  It  is  not  eafy  to 
defcribe  the  manner  in  which  this  is  performed  ; but  volca- 
noes alfo  perform  the  fame.  Yefuvius  being  known  fre- 
quently to  ejedt  a vaft  body  of  water. 

A rocking  of  the  earth  to  and  fro,  and  fometimes  a per- 
pendicular bouncing,  if  it  may  be  fo  called,  of  the  fame. 
This  difference  chiefly  arifes  from  the  fituation  of  the  place 
with  refpedb  to  the  fubterranean  fire.  Directly  under,  it 
lifts  5 at  a farther  diflance,  it  rocks. 

Some  earthquakes  feem  to  travel  onward,  and  are  felt  in 
different  countries  at  different  hours  the  fame  day.  This 
arifes  from  the  great  fhock  being  given  to , the  earth  at  one 
place,  and  that  being  communicated  onward  by  an  undula- 


THE  EARTH. 


75 

tory  motion,  fucceffively  affeCts  different  regions  in  its  pro- 
grefs.  As  the  blow  given  by  a ftone  falling  in  a lake,  is  not 
perceived  ^t  the  fhores  till  fome  time  after  the  firfl  concuf- 

fion. 

The  (hock  is  fometimes  inflantaneous,  like  the  explofion 
of  gunpowder;  and  fometimes  tremulous,  and  continuing 
for  leveral  minutes.  The  nearer  the  place  where  the  (hock 
is  firfl  given,  the  more  inflantaneous  and  fimple  it  appears. 
At  a greater  diflance,  the  earth  redoubles  the  firfl  blow  with 
a fort  of  vibratory  continuation. 

As  waters  have  generally  To  great  a fhare  in  producing 
earthquakes,  it  is  not  to  be  wondered  that  they  fhould  ge- 
nerally follow  thofe  breaches  made  by  the  force  of  fire,  and 
appdar  in  the  great  chafms  which  the  earthquake  has 
opened. 

Thefe  are  fome  of  the  molt  remarkable  phenomena  of 
earthquakes,  prefenting  a frightful  affemblage  of  the  moll 
terrible  effects  of  air,  earth,  fire,  and  water. 

The  valley  of  Solfatara,  near  Naples,  feems  to  exhibit,  in 
a minuter  degree,  whatever  is  feen  of  this  horrible  kind  on 
the  great  theatre  of  Nature.  This  plain,  which  is  about 
twelve  hundred  feet  long,  and  a thoufand  broad,  is  embo- 
fomed  in  mountains,  and  has  in  the  middle  of  it  a lake  of 
noifome  blackifh  water,  covered  with  a bitumen,  that  floats 
upon  its  furface.  In  every  part  of  this  plain,  caverns  appear 
fmoking  with  fulphur,  and  often  emitting  flames.  The  earth, 
wherever  we  walk  over  it,  trembles  beneath  the  feet.  Noifes 
of  flames,  and  the  hilling  of  waters,  are  heard  at  the  bottom. 
The  water  fometimes  fpouts  up  eight  or  ten  feet  high.  The 
molt  noifome  fumes,  foetid  water,  and  fulphureous  vapours, 
offend  the  fmell.  A Hone-  thrown  into  any  of  the  caverns- 
is  ejeCted  again,  with  confiderable  violence.  Thefe  appear- 
ances generally  prevail  when  the  fea  is  any  way  diflurbed  ; 
and  the  whole  feems  to  exhibit  the  appearance  of  an  earth- 
quake in  miniature.  However,  in  this  fmaller  feene  of  won- 
ders, as  well  as  in  the  greater,  there  are  many  appearances 
for  which,  perhaps,  we  {hall  never  account ; and  many 
queflions-  may  be  afked,  which  no  conjectures  can  thoroughly 
refolve.  It  was  the  fault  of  the  philofophers  of  the  laft  age, 
to  be  more  inquifitive  after  the  caufes  of  things,  than  after 
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the  things  themfelves.  They  Teemed  to  think  that  a confefc 
fion  of  ignorance  cancelled  their  claims  to  wifdom  : they, 
therefore,  had  a folution  for  every  demand.  But  the  prefent 
age  has  grown,  if  not  more  inquifitive,  at  lead  more  modeft; 
and  none  are  now  afhamed  of  that  ignorance,'  which  labour 
can  neither  remedy  nor  remove. 


CHAP.  XI. 

OF  THE  APPEARANCE  OF  NEW  ISLANDS  AND  TRACTS;  AND 
OF  THE  DISAPPEARING  OF  OTHERS. 

]HLtherto  we  have  taken  a furvey  only  of  the  evils  which 
are  produced  by  fubterranean  fires,  but  we  have  mentioned 
nothing  of  the  benefits  they  may  poffibly  produce.  They 
may  be  of  ufe  in  warming  and  cherifhing  the  ground,  in  pro- 
moting vegetation,  and  giving  a more  exquifite  flavour  to  the 
productions  of  the  earth.  The  imagination  of  a perfon  who 
has  never  been  out  of  our  own  mild  region,  can  fcarcely  reach 
to  that  luxuriant  beauty  with  which  all  Nature  appears  clothed 
in  thofe  very  countries  that  we  have  juft  now  defcribed  as 
defolated  by  earthquakes,  and  undermined  by  fubterranean 
fires.  It  muft  be  granted,  therefore,  that  though  in  thofe  re- 
gions they  have  a greater  fhare  in  the  dangers,  they  have  al- 
fo  a larger  proportion  in  the  benefits  of  Nature. 

But  there  is  another  advantage  arifing  from  fubterranean 
fires,  which,  though  hitherto  difregarded  by  man,  yet  may 
one  day  become  ferviceable  to  him  ; I mean,  that  while  they 
are  found  to  fwallow  up  cities  and  plains  in  one  place,  they 
are  alfo  known  to  produce  promontories  and  iflands  in  ano- 
ther. We  have  many  inftances  of  iflands  being  thus  formed 
in  the  midft  of  the  fea,  which  though  for  a long  time  barren, 
have  afterwards  become  fruitful  feats  of  happinefs  and  in- 
duftry. 

New  iflands  are  formed  in  two  ways  ; either  fuddenly,  by 
the  acftion  of  fubterraneous  fires  ; or  more  flowly,  by  the  de- 
pofition  of  mud,  carried  down  by  rivers,  and  ftopped  by  fome 
accident*.  With  refpe£t  particularly  to  the  firft,  ancient 

* Buffon,  vol.  ii.  p.  343. 
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biftorians,  and  modern  travellers,  give  us  fuch  accounts  as 
we  can  have  no  room  to  doubt  of.  Seneca  allures  us,  that 
in  his  time  the  illand  of  Therafia  appeared  unexpectedly  to 
fome  mariners,  as  they  were  employed  in  another  purfuit. — 
Pliny  allures  us,  that  thirteen  illands  in  the  Mediterranean 
appeared  at  once  emerging  from  the  water;  the  caufe  of 
which  he  afcribes  rather  to  the  retiring  of  the  fea  in  thofe 
parts,  than  to  any  fubterraneous  elevation.  However,  he 
mentions  the  illand  of  Hiera,  near  that  of  Therafia,  as  formed 
by  fubterraneous  explofions.;  and  adds  to  his  lift  feveral  others, 
formed  in  the  fame  manner.  In  one  of  which  he  relates  that 
iplh  in  great  abundance  were  found,  and  that  all  thofe  who 
eat  of  them  died  Ihortly  after. 

“ On  the  twenty-fourth  of  May  #,  in  the  year  1 707,  a flight  \ 
earthquake  was  perceived  at  Santorin  ; and  the  day  follow- 
ing, at  fun-riling,  an  objeCl  was  feen  by  the  inhabitants  of 
that  illand,  at  two  or  three  miles  diftance  at  fea,  which  ap- 
peared like  a floating  rock.  Some  perfons,  delirous  either  of 
gain,  or  incited  by  curiofity,  went  there,  and  found,  even 
while  they  Hood  upon  this  rock,  that  it  feemed  to  rife  be- 
neath their  feet.  They  perceived  alfo,  that  its  furface  was 
Covered  with  pumice-ftones  and  oyfters,  which  it  had  raifed 
from  the  bottom.  Every  day  after,  until  the  fourteenth  of 
June,  this  rock  feemed  confiderably  to  increafe ; and  then 
was  found  to  be  half  a mile  round,  and  about  thirty  feet 
above  the  fea.  The  earth  of  which  it  was  compofed  feemed 
whitilh,  with  a fmall  proportion  of  clay.  Soon  after  this  the 
fea  again  appeared  troubled,  and  fleams  arofe  which  were 
very  oflenfive  to  the  inhabitants  of  Santorin.  But  on  the 
fixteenth  of  the  fucceeding  month,  feventeen  or  eighteen 
rocks  more  were  feen  to  rife  out  of  the  fea,  and  at  length  to 
join  together.  Ail  this  was  accompanied  with  the  moll  ter- 
rible noife,  and  fires  that  proceeded  from  the  illand  that 
was  newly  formed.  The  whole  mafs,  however,  of  all 
this  new-formed  earth,  uniting,  increafed  every  day,  both 
in  height  and  breadth,  and,  by  the  force  of  its  explofions, 
call  forth  rocks  to  feven  miles  diftance.  This  continued  to 
bear  the  fame  dreadful  appearances  till  the  month  of  Novem- 
ber in  the  fame  year ; and  it  is  at  prefent  a volcano  which 

' * Hift.  del  Acad.  an.  170S,  p.  23. 
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fometimes  renews  its  explofions.  It  is  about  three  miles  in 
circumference  ; and  more  than  from  thirty-five  to  forty  feet 

high.” 

It  feems  extraordinary,  that  about  this  place  in  particular, 
iflands  have  appeared  at  different  times,  particularly  that  of 
Hiera,  mentioned  above,  which  has  received  confiderable  ad- 
ditions in  fucceeding  ages.  Juflin  tells  us*,  that  at  the  time 
the  Macedonians  were  at  war  with  the  Romans,  a new  ifland 
appeared  between  thofe  of  Theramenes  and  Therafia,  by 
means  of  an  earthquake.  We  are  told,  that  this  became  half 
as  large  again,  about  a thoufand  years  after,  another  ifland 
rifing  up  by  its  fide,  and  joining  to  it,  fo  as  fcarce  at  prefent 
to  be  diftinguifhed  from  the  former. 

A new  ifland  was  formed,  in  the  year  1720,  ne3r  that  of 
Tercera,  near  the  continent  of  Africa,  by  the  fame  caufes. 
In  the  beginning  of  December,  at  night,  there  was  a terrible 
earthquake  at  that  place,  and  the  top  of  a new  ifland  appeared* 
which  caff  forth  fmoke  in  vafl  quantities.  The  pilot  of  a 
fhip,  who  approached  it,  founded  on  one  fide  of  this  ifland, 
and  could  not  find  ground,  at  fixty  fathom  : At  the  other  fide 
the  fea  was  totally  tinged  of  a different  colour,  * exhibiting  a 
mixture  of  white,  blue,  and  green  ; and  was  very  (hallow — ■ 
This  ifland,  on  its  firft  appearance,  was  larger  than' it  is  at 
prefent ; for  it  has  fince  that  time,  funk  in  fuch  a manner, 
as  to  be  fcarce  above  water. 

A traveller,  whom  thefe  appearances  could  not  avoid  af- 
fecting, fpeaks  of  them  in  this  manner:  f “ What  can  be 
more  furprifing  than  to  fee  fire  not  only  break  out  of  the 
bowels  of  the  earth,  but  alfo  make  itfelf  a paflage  through 
the  waters  of  the  fea ! What  can  be  more  extraordinary  or 
foreign  to  our  common  notions  of,  things,  than  to  fee  the  bot- 
tom of  the  fea  rife  up  into  a mountain  above  the  water,  aftd 
became  fo  firm  an  ifland  as  to  be  able  to  refill  the  violence 
of  the  greateft  (forms  ! I know  that  fubterraneous  fires, 
when  pent  in  a narrow  paflage,  are  able  to  raife  up  a mafs  of 
earth  as  large  as  an  ifland.  But  that  this  fhould  be  done  in 
fo  regular  and  exaCl  a manner  that  the  water  of  the  fea  fhould 
not  be  able  to  penetrate  and  extinguifh  thofe  fires  ; that  after 
having  made  fo  many  paflages,  they  fhould  retain  force 

* Juftin,  lib.  x>x.  cap.  4.  f Phil.  Tranf.  vol.v.  p.  197. 


THE  EARTH. 


79 

enough  to  raife  the  earth ; and,  in  fine,  after  having  been 
extinguifhed,  that  the  mafs  of  earth  fhould  not  fall  down,  or 
fink  again  with'  its  own  weight,  but  flill  remain  in  a manner 
fufpended  over  the  great  arch  below ! This  is  what  to  me 
feems  more  furprifing  than  any  thing  that  has  been  related 
of  Mount  ./Etna,  Vefuvius,  or  any  other  volcano.” 

Such  are  his  fentiments ; however,  there  are  few  of  thefe 
appearances  any  way  more  extraordinary  than  thofe  attend- 
ing volcanoes  and  earthquakes  in  general.  We  are  not  more 
to  be  furprifed  that  inflammable  fubftances  fhould  be  found 
beneath  the  bottom  of  the  fea,  than  at  fimilar  depths  at  land. 
Thefe  have  all  the  force  of  fire  giving  expanfion  to  air,  and 
tending  to  raife  the  earth  at  the  bottom  of  the  fea,  till  it  at 
length  heaves  above  water.  Thefe  marine  volcanoes  are  not 
fo  frequent  ; for,  if  we  may  judge  of  the  ufual  procedure  of 
Nature,  it  muft  very  often  happen  that,  before  the  bottom  of 
the  fea  is  elevated  above  the  furface,  a chafm  is  opened  in  it, 
and  then  the  water  prefling  in,  extinguifhes  the  volcano  be- 
fore it  has  time  to  produce  its  effeCts.  This  extinction,  how- 
ever, is  not  effected  without  very  great  refiftance  from  the 
fire  beneath.  The  water,  upon  dafhing  into  the  cavern,  is 
very  probably  at  firfl:  ejected  back  with  great  violence ; and 
thus  fome  of  thofe  amazing  water-fpouts  are  feen,  which 
have  fo  often  aftonifhed  the  mariner,  and  excited  curiofity. — 
But  of  thefe  in  their  place. 

Befides  the  production  of  thofe  iflands  by  the  aCtion  of  fire, 
there  are  others,  as  was  faid,  produced  by  rivers  or  feas  car- 
rying mud,  earth,  and  fuch  like  fubftances,  along  with  their 
currents  £ and  at  laft  depofiting  them  in  fome  particular 
place.  At  the  mouths  of  moft  great  rivers,  there  are  to  be 
feen  banks,  thus  formed  by  the  fand  and  mud  carried  down 
with  the  ft  ream,  which  have  refted  at  that  place,  where  the 
force  of  the  current  is  diminifhed  by  its  junction  with  the 
fea.  Thefe  banks,  by  flow  degrees,  increale  at  the  bottom 
of  the  deep  -;  the  water  in  thofe  places,  is  at  firfl:  found  by 
mariners  to  grow  more  {hallow  \ the  bank  foon  heaves  up 
above  the  furface  ; it  is  confidered,  for  a while,  as  a trad:  of 
ufelefs  and  barren  fand ; but  the  feeds  of  fome  of  the  more 
hardy  vegetables  are  driven  thither  by  the  wind,  take  root, 
and  thus  binding  the  fandy  furface,  the  whole  fpot  is  clothed 
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v in  time  with  a beautiful  verdure.  In  this  manner  there  are 
delightful  and  inhabited  iflands  at  the  mouths  of  many  rivers, 
particularly  the  Nile,  the  Po,  the  Miffiffippi,  the  Ganges,  and 
the  Senegal.  Tffiere  has  been,  in  the  memory  of  man,  a 
beautiful  and  large  ifland  formed  in  this  manner,  at  the 
mouth  of  the  river  Nanquin,  in  China,  made  from  depofi- 
tions  of  mud  at  its  opening  : it  is  not  lefs  than  fixty  miles 
Jong,  and  about  twenty  broad.  La  Loubere  informs  u$*-,  in 
his  voyage  to  Siam,  that  thefe  fand-banks  increafe  every  day, 
at  the  mouths  of  all  the  great  rivers  in  Afia : and  hence,  he, 
afierts,  that  the  navigation  up  thefe  rivers  becomes  every  day 
more  difficult ; and  will,  at  one  time  or  other,  be  totally  ob- 
ftrudted.  The  fame  may  be  remarked  with  regard  to  the 
Wolga,  which  has  at  prefent  feventy  openings  into  the  Caf- 
pian  fea ; and  of  the  Danube,  which  has  feven  into  the 
Euxine.  We  have  had  an  inftance  of  the  formation  of  a 
new  ifland  not  very  long  fince  at  the  mouth  of  the  Humber, 
in  England.  <c  It  is  yet  within  the  memory  of  man,”  fays 
the  relator*,  (f  fince  it  began  to  raife  its  head  above  the 
ocean.  It  began  its  appearance  at  low  water,  for  the  fpace 
of  a few  hours  \ and  was  buried  again  till  the  ne,xt  tide’s  re- 
treat. Thus,  fucceffively,  it  lived  and  died,  until  the  year 
1666,  when  it  began  to  maintain  its  ground  againft  the  in- 
fult  of  the  waves ; and  firft  invited  the  aid  of  human  indus- 
try. A bank  was  thrown  about  its  rifing  grounds ; and, 
being  thus  defended  from  the  incurfions  of  the  fea,  it  be- 
came firm  and  folid,  and,  in  a fhort  time,  afforded  good  paf- 
turage  for  cattle.  It  is  about  nine  miles  in  circumference, 
and  is  worth  to  the  proprietor  about  eight  hundred  pounds 
a-year.”  It  would  be  endlefs  to  mention  all  the  iflands  that 
have  been  thus  formed,  and  the  advantages  that  have  been 
derived  from  them.  However,  it  is  frequently  found,  that 
new  iflands  may  be  often  confidered  as  only  turning  the  ri- 
vers from  their  former  beds  ; fo  that  in  proportion  as  land 
is  gained  at  one  part,  it  is  loft  by  the  overflowing  of  fome 
other. 

Little,  therefore,  is  gained  by  fuch  acceffions  *,  nor  is 
there  much  more  by  the  new  iflands  which  are  fometimes 

* Lettres  Curieufes  et  E^ifiantes,  fee.  xi.  p.  234. 
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formed  from  the  fpoils  of  the  continent.  Mariners  afTure  us, 
that  there  are  fometimes  whole  plains  unrooted  from  the 
main  lands,  by  floods  and  tempefts.  Thefe  being  carried 
out  to  fea,  with  all  the  trees  and  animals  upon  them,  are  fre- 
quently feen  floating  in  the  ocean,  and  exhibiting  a fur- 
prifing  appearance  of  rural  tranquillity  in  the  midft  of  dan- 
ger. The  greateft  part,  however,  having  the  earth  at  their 
roots  at  length  wafhed  ayray,  are  difperfed,  and  their  animals 
drowned  ; but  now  and  then  fome  are  found  to  brave  the 
fury  of  the  ocean,  till  being  ftuck  either  among  rocks  or 
fands,  they  again  take  firm  footing,  and  become  permanent 
iflands. 

As  different  caufes  have  thus  concurred  to  produce  new 
iflands,  fo  we  have  accounts  of  others  that  the  fame  caufes 
have  contributed  to  deflroy.  We  have  already  feen  the 
power  of  earthquakes  exerted  in  finking  whole  cities,  and 
leaving  lakes  in  their  room.  There  have  been  iflands,  and 
regions  alfo,  that  have  fiiared  the  fame  fate;  and  have  funk 
with  their  inhabitants  never  more  to  be  heard  of.  Thus 
Paufanias  * tells  us  of  an  ifland,  called  Chryfes,  that  was 
funk  near  Lemnos.  Pliny  mentions  feveral ; among  others, 
the  ifland  Cea,  for  thirty  miles,  having  been  wafhed  away, 
with  feveral  thoufands  of  its  inhabitants.  But  of  all  the 
noted  devaflations  of  this  kind,  the  total  fubmerfion  of  the 
ifland  of  Atalantis,  as  mentioned  by  Plato,  has  been  mofl  the 
fubje£f  of  fpeculation.  Mankind,  in  general,  now  confider 
the  whole  of  his  defcription  as  an  ingenious  fable ; but  when 
fables  are  grown  famous  by  time  and  authority,  they  become 
an  agreeable,  if  not  a neceflary  part  of  literary  information. 

“ About  nine  thoufand  years  are  paired,”  fays  Plato  f, 
“ fince  the  ifland  of  Atalantis  was  in  being.  The  priefts  of 
Egypt  were  well  acquainted  with  it ; and  the  firft  heroes  of 
Athens  gained  much  glory  in  their  wars  with  the  inhabitants. 
This  ifland  was  as  large  as  Afia  Minor  and  Syria  united ; 
and  was  fituated  beyond  the  Pillars  of  Hercules,  in  the  At- 
lantic ocean.  The  beauty  of  the  buildings  and  the  fertility 
of  the  foil,  were  far  beyond  any  thing  a modern  imagination 
can  conceive  ; gold  and  ivory  were  every  where  common ; 

# Paufanias,  1.  8.  in  Arcad.  p.  509,  f Plato  in  Critia. 


<$2  A HISTORY  OF 

i ' * l ' » 

and  the  fruits  of  the  earth  offered  themfelves  without  culti- 
vation. The  arts  and  courage  of  the  inhabitants,  were  not 
inferior  to  the  happinefs  of  their  fituation  *,  and  they  were 
frequently  known  to  make  conquefts,  and  overrun  the  con- 
tinents of  Europe  and  Afia.”  The  imagination  of  the  poe- 
tical philofopher  riots  in  the  defcription  of  the  natural  and 
acquired  advantages,  which  they  long  enjoyed  in  this  charm- 
ing region.  <c  If,”  fays  he,  “ we  compare  that  country  to 
our  own,  ours  will  appear  a mere  wafted  fkeleton,  when  op- 
pofed  to  it.  The  mountains  to  the  very  tops  were  clothed 
with  fertility,  and  poured  down  rivers  to  enrich  the  plains 
below.” 

However,  all  thefe  beauties  and  benefits  were  deftroyed  in 
one  day  by  an  earthquake  finking  the  earth,  and  the  fea  over- 
whelming it.  At  prefent,  not  the  fmalleft  veftiges  of  fuch  an 
ifland  are  to  be  found  ; Plato  remains  as  the  only  authority 
for  its  exiftence  •,  and  philofophers  difputc  about  its  fituation. 
It  is  not  for  me  to  enter  into  the  controverfy,  when  there  ap- 
pears but  little  probability  to  fupport  the  fa£t ; and,  indeed, 
it  would  be  ufielefs  to  run  back  nine  thoufand  years  in  fearcft 
of  difficulties,  as  we  are  furrounded  with  objedls  that  more 
clofely  afFe£I  us,  and  that  demand  admiration  at  our  very 
doors.  When  I confider,  as  Ladlantius  fuggefts,  the  varjpus 
viciffitudes  of  Nature  *,  lands  fwallowed  by  yawning  earth- 
quakes, or  overwhelmed  in  the  deep ; rivers  and  lakes  difap- 
pearing,  or  dried  away  j mountains  levelled  into  plains ; 
and  plains  fwelling  up  into  mountains ; I cannot  help  re- 
garding this  earth  as  a place  of  very  little  {lability : as 
tranfient  abode  of  ftill  more  tranfitory  beings. 


CHAP.  XII. 

OF  MOUNTAINS. 

Having  at  laft,  in  fome  meafure,  emerged  from  the  deeps 
of  the  earth,  we  come  to  a fcene  of  greater  fplendour  ; the 
contemplation  of  its  external  appearance.  In  this  furvey,  its 
mountains  are  the  firft  objects  that  ftrike  the  imagination, 
and  excite  our  curiofity.  There  is  not,  perhaps,  any  thing 
in  all  Nature  that  imprefTes  an  unaccuftomed  fpe&ator  with 
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fuch  ideas  of  awful  folemnity,  as  thefe  immenfe  piles  of  Na- 
ture’s ere&ing,  that  feem  to  mock  the  minutenefs  of  human 
magnificence. 

In  countries  where  there  are  nothing  but  plains,  the  final- 
left  elevations  are  apt  to  excite  wonder.  In  Holland,  which 
is  all  a fiat,  they  fhew  a little  ridge  of  hills,  near  the  fea-fide, 
which  Boerhaave  generally  marked  out  to  his  pupils,  as 
being  mountains  of  no  fmall  confideration.  What  would  be 
the  fenfations  of  fuch  an  auditory,  could  they  at  once  be  pre- 
fented  with  a view  of  the  heights  and  precipices  of  the  Alps 
or  the  Andes  ! Even  among  us  in  England,  we  have  no  ade- 
quate ideas  of  a mountain-profpeft  ; our  hills  are  generally 
Hoping  from  the  plain,  and  clothed  to  the  very  top  with  ver- 
dure ; we  can  fcarce,  therefore,  lift  our  imaginations  to  thofe 
immenfe  piles,  whofe  tops  peep  up  behind  intervening  clouds* 
Iharp  and  precipitate,  and  reach  to  heights  that  human  avarice 
or  curiofity  have  never  been  able  to  afcend. 

We,  in  this  part  of  the  world,  are  not,  for  that  reafon,  fo 
immediately  interefted  in  the  queftion  which  has  fo  long  been 
agitated  among  philofophers,  concerning  what  gave  rife  to 
thefe  inequalities  oh  the  furface  of  the  globe.  In  our  own 
happy  region,  we  generally  fee  no  inequalities  but  fuch  as 
contribute  to  ufe  and  beauty  5 and  we*  therefore,  are  amazed 
at  a queftion  inquiring  how  fuch  neceffary  inequalities  came 
to  be  formed,  and  feeming  to  exprefs  a wonder  how  the  globe 
comes  to  be  fo  beautiful  as  we'  find  it^  But  though  with  us 
there  may  be  no  great  caufe  for  fuch  a demand,  yet  in  thofe 
places  where  mountains  deform  the  face  of  Nature,  where 
they  pour  down  catara&s,  or  give  fury  to  tempefts,  there 
feems  to  be  good  reafon  for  inquiry  either  into  their  caufes 
or  their  ufes.  It  has  been,  therefore*  alked  by  many,  in 
what  manner  mountains  have  come  to  be  formed  j or  for 
what  ufes  they  are  defigned  ? 

To  fatisfy  curiofity  in  thefe  refpe&s,  much  reafoning  has 
been  employed,  and  very  little  knowledge  propagated.  With 
regard  to  the  firft  part  of  the  demand,  the  manner  in  which 
mountains  wi  re. formed,  we  have  already  feen  the  conjec- 
tures of  different  philofophers  on  that  head-  One  fuppofing 
that  they  were  formed  from  the  earth’s  broken  fhell  at  the 
time  of  the  deluge  : another,  that  they  exifted  from  the  crea- 
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tion,  and  only  acquired  their  deformities  in  procefs  of  time^ 
a third,  that  they  owed  their  original  to  earthquakes : and 
still  a fourth,  with  much  more  plaufibility  than  the  reft, 
afcribing  them  entirely  to  the  fluctuations  of  the  deep,  which 
he  fuppofes  in  the  beginning  to  have  covered  the  whole  earth. 
Such  as  are  pleafed  with  difquifitions  of  this  kind,  may  con- 
fult  Burnet,  Whifton,  Woodward,  or  Buffon.  Nor  would 
I be  thought  to  decry  any  mental  amufements,  that  at  worft 
keep  us  innocently  employed  ; but,  for  my  own^part,  I can- 
not help  wondering  how  the  oppofite  demand  has  never  come 
to  be  made  *,  and  why  philosophers  have  never  alked  how  we 
come  to  have  plains  ? Plains  are  Sometimes  more  prejudicial 
to  man  than  mountains.  Upon  plains,  an  inundation  has 
greater  power  *,  the  beams  of  the  fun  are  often  collected 
there  with  Suffocating  fiercenefs;  they  are  fometimes  found 
defert  for  Several  hundred  miles  together,  as  in  the  country 
eaft  of  the  Cafpian  fea,  although  otherwise  fruitful,  merely 
becaufe  there  are  no  rifings  nor  depreffions  to  form  refer- 
voirs,  or  collect  the  fmalleft  rivulet  of  water.  The  moft  ra- 
tional anfwer,  therefore,  why,  either  mountains  or  plains 
were  formed,  feems  to  be  that  they  were  thus  fafhioned  by  the 
hand  of  Wifdom,  in  order  that  pain  and  pleafure  fhould  be  fo 
contiguous,  as  that  mortality  might  be  exercifed  either  ill 
bearing  the  one,  or  communicating  the  other. 

Indeed,  the  more  I confider  this  difpute  refpeCling  the  for- 
mation of  mountains,  the  more  I am  ftruck  with  the  futility 
of  the  queftion.  There  is  neither  a ftraight  line,  nor  an  cxaCt 
Superficies,  in  all  Nature.  If  we  confider  a circle,  even  with 
mathematical  precifion,  we  fhall  find  it  formed  of  a number 
of  Small  right  line's,  joining  at  angles  together.  Thefe  angles, 
therefore,  may  be  confidered  in  a circle  as  mountains  are  up- 
on our  globe ; and  to  demand  the  reafon  for  the  one  being 
mountainous,  or  the  other  angular,  is  only  to  alk,  why  a 
circle  is  a circle,  or  a globe  is  a globe.  In  fhort,  if  there  be 
no  furface  without  inequality  in  Nature,  why  lhould  we  be 
furprifed  that  the  earth  has  fuch  ? It  has  often  been  faid, 
that  the  inequalities  of  its  furface  are  Scarce  diftinguifhable, 
if  compared  to  its  magnitude  *,  and  1 think  we  have  every 
reafon  to  be  content  with  the  anfwer.  r 
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Some,  however,  have  avoided  the  difficulty  by  urging  the 
hnal  caufe.  They  allege  that  mountains  have  been  formed 
merely  becaufe  they  are  ufeful  to  man.  This  carries  the  in- 
quirer but  a part  of  the  way ; for  no  one  can  affirm,  that  in 
all  places  they  are  ufeful.  The  contrary  is  known,  by  horrid 
experience,  in  thofe  valleys  that  arc  fubje£l  to  their  influence. 
However,  as  the  utility  of  any  part  of  our  earthly  habitation 
is  a very  pleafing  and  flattering  {peculation  to  every  philofo- 
pher,  it  is  not  to  be  wondered  that  much  has  been  faid  to 
prove  the  ufefulnefs  of  thefe.  For  this  purpofe,  many  con- 
jectures have  been  made  that  have  received  a degree  of  affent 
even  beyond  their  evidence  •,  for  men  were  unwilling  to  be- 
come more  miferably  wife. 

It  has  been  alleged,  as  one  principal  advantage  that  we  de- 
rive from  them,  that  they  ferve,  like  hoops  or  ribs,  to 
flrengthen  our  earth,  and  to  bind  it  together.  In  confe- 
quence  of  this  theory,  Kircher  has  given  us  a map  of,  the 
earth,  in  this  manner  hooped  with  its  mountains  j which 
might  have  a much  more  folid  foundation,  did  it  entirely  cor- 
refpond  with  truth. 

Others  have  found  a different  ufe  for  them,  efpecially 
when  they  run  furrounding  our  globe  ; which  is,  that  they 
flop  the  vapours  which  are  continually  travelling  from  the 
equator  to  the  poles ; for  thefe  being  urged  by  the  heat  of 
the  fun,  from  the  warm  regions  of  the  line,  muff  all  be  accu- 
mulated at  the  poles,  if  they  were  not  flopped  in  their  way 
by  thofe  high  ridges  of  mountains  which  crofs  their  direc- 
tion. But  an  anfwer  to  this  may  be,  that  all  the  great  moun- 
tains in  America  lie  lengthwife,  and  therefore  do  not  crofs 
their  direction. 

But  to  leave  thefe  remote  advantages,  others  affert,  that  not 
only  the  animal  but  vegetable  part  of  the  creation  would  pe- 
rifh  for  want  of  convenient  humidity,  were  it  not  for  their 
friendly  affiftance.  Their  fummits  are,  by  thefe,  fuppofed 
to  arreft,  as  it  were,  the  vapours  which  float  in  the  regions 
of  rhe  air.  Their  large  inflexions  and  channels  are  confi- 
dered  as  fo  many  bafons  preparedTor  the  reception  of  thofe 
thick  vapours,  and  impetuous  rains,  which  defcend  into  them. 
The  huge  caverns  beneath  are  fo  many  magazines  or  confer- 
vatories  of  water  for  the  peculiar  fervice  of  man : and  thofe 
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orifices  by  which  the  water  is  difcharged  upon  the  plain,  are 
fo  fituated  as  to  enrich  and  render  them  fruitful,  inftead  of 
returning  through  fubterraneous  channels  to  the  fea,  after  the 
performance  of  a tedious  and  fruitlefs  circulation  *. 

However  this  be,  certain  it  is  that  almoft  all  our  great  rivers 
find  their  fource  among  mountains ; and,  in  general,  the  more 
extenfive  the  mountain,  the  greater  the  river : thus  the  ri- 
ver Amazons,  the  greateft  in  the  world,  has  its  fource  among 
the  Andes,  which  are  the  higheft  mountains  on  the  globe  5 
the  river  Niger  travels  a long  courfe  of  feveral  hundred  miles 
from  the  Mountains  of  the  Moon,  the  higheft  in  all  Africa  5 
and  the  Danube  and  the  Rhine  proceed  from  the  Alps, 
•which  are  probably  the  higheft  mountains  of  Europe. 

It  need  fcarce  be  faid  that,  with  refpeeft  to  height,  there 
are  many  fizes  of  mountains,  from  the  gently  rifmg  upland, 
to  the  tall  craggy  precipice.  The  appearance  is  in  general 
different  in  thofe  of  different  magnitudes.  The  firft  are 
clothed  with  verdure  to  the  very  tops,  and  only  feem  to 
afeend  to  improve  our  profpedts,  or  fupply  us  with  a purer 
air : but  the  lofty  mountains  of  the  other  clafs  have  a very 
different  afpedt.  At  a diftance  their  tops  are  feen,  in  wavy 
ridges,  of  the  very  colour  of  the  clouds,  and  only  to  be  dif* 
tinguifhed  from  them  by  their  figure;  which,  as  I have  faid, 
refemble  the  billows  of  the  feaf.  As  we  approach,  the 
mountain  affumes  a deeper  colour  ; it  gathers  upon  the  Iky, 
and  feems  to  hide  half  the  horizon  behind  it.  Its  fummits 
alfo  are  become  more  diftinct,  and  appear  with  a broken  and 
perpendicular  line.  What  at  firft  feemed  a {ingle  hill,  is  now 
found  to  be  a chain  of  continued  mountains,  whofe  tops  run- 
ning along  in  ridges,  are  embofomed  in  each  other  *,  fo  that 
the  curvatures  of  one  are  fitted  to  the  prominences  of  the 
oppofite  fide,  and  form  a winding  valley  between,  often  of 
feveral  miles  in  extent ; and  all  the  way  continuing  nearly  of 
the  fame  breadth. 

Nothing  can  be  finer,  or  more  exadt,  than  Mr.  Pope’s  de- 
feription  of  a traveller  {training  up  the  Alps.  Every  moun- 
tain he  comes  to,  he  thinks  will  be  the  laft  ; he  finds,  how- 
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ever,  an  unexpected  hill  rife  before  him ; and  that  being 
fcaled,  he  finds  the  highefi:  fummit  almoft  at  as  great  a 
diftance  as  before.  Upon  quitting  the  plain,  he  might  have 
left  a green  and  a fertile  foil,  and  a climate  warm  and 
pleafing.  As  he  afcends,  the  ground  aflumes  a more  ruflet 
colour ; the  grafs  becomes  more  molTy,  and  the  weather 
more  moderate.  Still  as  he  afcends,  the  weather  becomes 
more  cold,  and  the  earth  more  barren.  In  this  dreary  paf- 
fage,  he  is  often  entertained  with  a little  valley  of  furprifing 
verdure,  caufed  by  the  reflected  heat  of  the  fun  collected  in- 
to a narrow  fpot  on  the  furrounding  heights.  But  it  much 
more  frequently  happens  that  he  fees  only  frightful  precipices 
beneath,  and  lakes  of  amazing  depths  from  whence  rivers  are 
formed,  and  fountains  derive  their  original.  On  thofe  places 
next  the  highefi:  fummits,  vegetation  is  fcarcely  carried  on  ; 
here  and  there  a few  plants  of  the  molt  hardy  kind  appear. 
The  air  is  intolerably  cold  *,  either  continually  refrigerated 
with  ff oils,  .or  difturbed  with  tempefts.  All  the  ground  here 
wears  an  eternal  covering  of  ice,  and  fnows  that  feem  con- 
ftantly  accumulating.  Upon  emerging  from  this  war  of  the 
elements,  he  afcends  into  a purer  and  ferener  region,  where 
vegetation  is  entirely  ceafed  ; where  the  precipices,  compofed 
entirely  of  rocks,  rife  perpendicularly  above  him  ; while  he 
views  beneath  him  all  the  combat  of  the  elements  ; clouds  at 
his  feet,  and  thunders  darting  upward  from  their  bofoms 
below*.  A thoufand  meteors,  which  are  never  feen  on  the 
plain  prefent  themfelves.  Circular  rainbows fj  mock  funs  y 
the  fhadow  of  the  mountain  proje&ed  upon  the  body  of  the 
&ir:f ; and  the  traveller’s  own  image,  refledled  as  in  a looking- 
glafs,  upon  the  oppofite  cloud [|. 

Such  are,  in  general,  the  wonders  that  prefent  themfelves 
to  a traveller  in  his  journey  either  over  the  Alps  or  the 
Andes.  But  we  mufl:  not  fuppofe  that  this  pi&ure  exhibits 
either  a conftant  or  an  invariable  likenefs  of  thofe  ilupendous 
heights.  Indeed,  nothing  can  be  more  capricious  or  irre- 
gular than  the  forms  of  many  of  them.  The  tops  of  fome 
run  in  ridges  for  a confiderable  length,  without  interruption ; 
in  others,  the  line  feems  indented  by  great  valleys  to  an 

* Ulloa,  vol.  i.  f Ibid.  + Phil.  Tranf.  vol.  v.  p.  151. 
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amazing  depth.  Sometimes  a folitary  and  a Angle  mountain 
tifes  from  the  bofom  of  the  plain ; and  fometimes  extenfive 
plains,  and  even  provinces,  as  thofe  of  Savoy  and  Quito,  are 
found  embofomed  near  the  tops  of  mountains.  In  general, 
however,  thofe  countries  that  are  mod  mountainous,  are  the 
mod  barren  and  uninhabitable. 

If  we  compare  the  heights  of  mountains  with  each  other, 
we  (hall  find  that  the  greated  and  highed  are  found  under 
the  line*.  It  is  thought  by  fome,  that  the  rapidity  of  the 
earth’s  motion  in  thefe  parts,  together  with  the  greatnefs  of 
the  tides  there,  may  have  thrown  up  thofe  dupendous  maffes 
of  earth.  But,  be  the  caufe  as  it  may,  it  is  a remarkable  fad, 
that  the  inequalities  of  the  earth’s  furface  are  greated  there. 
Near  the  poles,  the  earth,  indeed,  is  craggy  and  uneven 
enough ; but  the  heights  of  the  mountains  there,  are  very 
inconfiderable.  On  the  contrary,  at  the  equator,  where  Na- 
ture feems  to  fport  in  the  amazing  fize  of  all  her  productions, 
the  plains  are  extenfive,  and  the  mountains  remarkably 
lofty.  Some  of  them  are  known  to  rife  three  miles  perpen- 
dicular abovr  the  bed  of  the  ocean. 

To  enumerate  the  mod  remarkable  of  thefe,  according  to 
their  fize,  we  fhall  begin  with  the  Andes,  of  which  we  have 
an  excellent  defcription  by  Ulloa,  who  went  thither  by  com- 
mand of  the  King  of  Spain,  in  company  with  the  French 
Academicians,  to  meafure  a degree  of  the  meridian.  His 
journey  up  thefe  mountains  is  too  curious  not  to  give  an  ex* 
trad  from  it 

After  many  incommodious  days  failing  up  the  river  Guaya- 
quil, he  arrived  at  Caracol,  a town  fituated  at  the  foot  of  the 
Andes.  Nothing  could  exceed  the  inconveniences  which  he 
experienced  in  this  voyage,  from  the  flies  and  mofchkoes  (an 
animal  refembling  our  gnat).  “ We  were  the  whole  day,” 
fays  he,  c<  in  continual  motion  to  keep  them  off;  but  at  night 
our  torments  were  excefiive.  Our  gloves,  indeed,  were  fome 
defence  to  our  hands ; but  our  faces  were  entirely  expofed  ; 
nor  were  our  clothes  a fufficient  defence  for  the  red  of  our 
bodies  ; for  their  dings  penetrating  through  the  cloth,  caufed 
a very  painful  and  fiery  itching.  One  night,  in  coming  to 
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an  anchor  near  a large  and  handfome  ho  life  that  was  unin- 
habited, we  had  no  fooner  feated  ourfelves  in  it,  than  we 
were  attacked  on  all  Tides  by  fwarms  of  mofchitoes,  fo  that  it 
was  impoffibie  to  have  one  moment’s  quiet.  Thofe  who  had 
covered  themfelv.es  with  clothes  made  for  this  purpofe,  found 
not  the  fmalleft  defence  * wherefore,  hoping  to  find  fome  re- 
lief in  the  open  fields,  they  ventured  out,  though  in  danger 
of  fufFering  in  a more  terrible  manner  from  the  ferpents. 
But  both  places  were  equally  obnoxious.  On  quitting  this 
inhofpitable  retreat,  we  the  next  night  took  up  our  quarters 
in  an  houfe  that  was  inhabited  ; the  hoft  of  which  being  in- 
formed of  the  terrible  manner  we  had  pad  the  night  before, 
he  gravely  told  us,  that  the  houfe  we  fo  greatly  complained 
of,  had  been  -forfaken  on  account  of  its  being  the  purgatory 
of  a foul.  But  we  had  more  reafon  to  believe  that  it  was 
quitted  on  account  of  its  being  the  purgatory  of  the  body. 
After  having  journeyed  for  upwards  of  three  days,  through 
boggy  roads*  m which  the  mules  at  every  ftep  funk  up  to 
tjieir  bellies*.  we  began  at  length  to  perceive  an  alteration  in 
the  climate  ; and,  having  been  long  accuftomed  to  heat,  we. 
now  began  to  feel  it  grown  fenfibly  colder. 

“ It  is  remarkable*  that  at  Tariguagua  we  often  fee  in- 
dances of  the  effects  of  two  oppofite  temperatures,  in  two 
perfons  happening  to  meet  *,  one  of  them  leaving  the  plains 
below,  and  the  other- descending  from  the  mountain.  The 
former  thinks  the  cold  fo  fevere,  that  he  wraps  himfelf  up 
in  all  the  garments  he  can  procure  * while  the  latter,  finds 
the  heat  fo  great,  that  he  is  fcarce  able  to  bear  any.  clothes 
whatfoever.  The  one  thinks  the  water  lo  cold,  that  he  avoids 
being  fprinkled  by  it  * the  other  is  fo  delighted  with  its 
warmth,  that  he  ufes  it  as  a bath.  Nor  is  the  cafe  very  dif- 
ferent in  the  fame  perfon,  who  experiences  the  fame  diver- 
fity  of  ferifation  upon  his  journey  up,  and  upon  his  return. 
This  difference  only  proceeds  from  the  change  naturally  felt 
at  leaving  a climate  to  which  one  has  been  accuftomed,  and 
coming  into  another  of  an  oppofite  temperature. 

“ The  ruggeduefs  of  the  road  from  Tariguagua,  leading 
up  the  mountain,  is  not  eafily  defcribed. ' In  fome  parts,  the 
declivity  is  fo  great,  that  the  mules  can  fcarce  keep  their 
footing*  and  in  others,  the  acclivity  is  equally  difficult. 
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The  trouble  of  having  people  going  before  to  mend  the  road 
the  pains  arifing  from  the  many  falls  and  bruifes,  and  the 
being  conftantly  wet  to  the  (kin,  might  be  fupported,  were 
not  thefe  inconveniences  augmented  by  the  fight  of  fuch 
frightful  precipices,  and  deep  abyfles,  as  muft  fill  the  mind 
with  ceafelefs  terror.  There  are  fome  places  where  the  road 
Is  fo  deep,  and  yet  fo  narrow,  that  the  mules  are  obliged  to 
Aide  down,  without  making  any  ufe  of  their  feet  whatsoever. 
On  one  fide  of  the  rider,  in  this  fituation,  rifes  an  eminence 
of  feveral  hundred  yards and  on  the  other,  an  abyfs  of 
equal  depth  ; fo  that  if  he  in  the  lead  checks  his  mule,  fo  as 
to  deftroy  the  equilibrium,  they  both  muft  unavoidably 

« After  having  travelled  about  nine  days  in  tms  manner, 
fiowly  winding  along  the  fide  of  the  mountain,  we  began  to 
find  the  whole  country  covered  with  an  hoar  froft  *,  and  an 
hut  in  which  we  lay,  had  ice  on  it.  Having  efcaped  many 
perils,  we  at  length,  after  a journey  of  fifteen  days,  arrived 
upon  the  plain,  on  the  extremity  of  which  Hands  the  city  of 
Quito,  the  capital  of  one  of  the  moft  charming  regions  upon 
earth.  Here,  in  the  centre  of  the  torrid  zone,  the  heat  is  not 
only  very  tolerable,  but  in  fome  places  the  cold  alfo  is  pain- 
ful Here  they  enjoy  all  the  temperature  and  advantages  of 
perpetual  fpring  *,  their  fields  being  always  covered  with  ver- 
dure, and  enamelled  with  flowers  of  the  moft  lively  colours., 
However,  although  this  beautiful  region  be  higher  than  any 
ether  country  in  the  world,  and  although  it  took  up  fo  many 
days  of  painful  journey  in  the  afeent,  it  is  ftill  overlooked  by 
tremendous  mountains  y their  Tides  covered  with  fnow,  and 
yet  flaming  with  volcanoes  ’at  the  top.  Thefe  feemed  piled 
one  upon  the  other,  and  rife  to  a moft  aft  on,  (lung  height,, 
with  great  coldnefs.  However,  at  a determined  point  above 
the  furface  of  the  fea,  the  congelation  is  found  at  the  fame 
height  in  all  the  mountains.  Thofe  parts  which  are  not  fub- 
iea°to  a continual  froft,  have  here  and  there  growing  upon 
them  a rufh,  refembling  the  genifta,  but  much  more  fohantt 
flexible.  Towards  the  extremity  of  the  part  where  the  ruth 
grows,  and  the  cold  begins  to  increafe,  is  found  a vegetable,, 
with  a round  bulbous  head,  which,  when  dried,  becomes  of 
amazing  dafticity.  Higher  up,  the  earth  is  entirely  bare  or 
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Vegetation,  and  Teems  covered  with  eternal  fnow.  The  moil 
remarkable  mountains  are,  that  of  Cotopaxi,  (already  de- 
fcribed  as  a volcano)  Chimborazo,  and  Pichincha.  Cotopaxi 
JS  morc  tkan  ^ree  geographical  miles  above  the  furface  of 
the  Tea  : the  reft  are  not  much  inferior.  On  the  top  of  the 
latter  was  my  ftation  for  meafuring  a degree  of  the  meridi- 
an ; where  I fullered  particular  hardfhips,  from  the  intenfe- 
ncfs  -of  the  cold,  and  the  violence  of  the  ftorms.  The  iky 
around  was,  in  general,  involved  in  thick  fogs,  which,  when 
they  cleared  away,  and  the  clouds,  by  their  gravity,  moved 
nearer  to  the  furface  of  the  earth,  they  appeared  furrounding 
the  foot  of  the  mountain,  at  a vaft  diftance  below,  like  a Tea, 
encompaffing  an  i£and  in  the  midft  of  it.  When  this  hap- 
pened, the  horrid  noifes  of  tempefts  were  heard  from  beneath, 
then  difcharging  themfelves  on  Quito,  and  the  neighbouring 
country.  I faw  the  lightnings  iftue  from  the  clouds,  and 
heard  the  thunders  roll  far  beneath  me.  All  this  time,  while 
the  tempeft  was  raging  below,  the  mountain  top,  where  I 
was  placed,  enjoyed  a delightful  ferenity ; the  wind  was 
abated  5 the  Iky  clear ; and  the  enlivening  rays  of  the  fun 
moderated  the  feverity  of  the  cold.  However,  this  was  6f 
no  very  long  duration,  for  the  wind  returned  with  all  its 
violence,  and  with  fuch  velocity  as  to  dazzle  the  fight ; whilft 
my  fears  were  increafed  by  the  dreadful  concuflions  of  the 
precipice,  and  the  fall  of  enormous  rocks  *,  the  only  founds 
that  were  heard  in  this  frightful  fituation.” 

Such  is  the  animated  pifture  of  thefe  mountains,  as  given 
us  by  this  ingenious  Spaniard  : and  I believe  the  reader  will 
wi{h  that  I had  made  the  quotation  (till  longer.  A paftage 
over  the  Alps,  or  a journey  acrofs  the  Pyrenees,  appear  petty 
trips  or  excurfions  in  the  comparifon  j and  yet  thefe  are  the 
moft  lofty  mountains  we  know  of  in  Europe. 

If  we  compare  the  Alps  with  the  mountains  already  de- 
fcribed,  we  fhall  find  them  but  little  more  than  one  half  of 
the  height  of  the  former.  The  Andes,  upon  being  meafured 
by  the  barometer,  are  found  above  three  thoufand,  one  hun- 
dred and  thirty-fix  toifes  or  fathoms  above  the  furface  of  the 
Tea*.  Whereas  the  higheft  points  of  the  Alps  is  not  above 

* Uiloa,  vol.  i.  p.  442* 
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fixteen  Hundred.  The  one,  in  other  words,  is  above  thres 
miles  high  \ the  other  about  a mile  and  a half.  The  higheft 
mountains  in  Alia  are,  Mount  Taurus,  Mount  Immaus, 
Mount  (iaucafus,  and  the  mountains  of  Japan. — Of  thefe, 
none-  equals  the  Andes  in  height although  Mount-  Cauca-^ 
fus,  which  is  the  higheft  of  them,  makes  very  near  ap- 
proaches, Father  Verbieft  tells  of  a mountain  in  China, 
which  he  rrreafured,  and  found  a mile  and  a half  high  *.  In 
Africa,  the  mountains  of  the-Moon,  famous  for  giving  fource 
to  the  Niger,  and  the  Nile,  are  rather  more  noted  than  known* 
Of  the  Peak  of  Teneriffe,  one  of  the  Canary  Iflands  that  lie 
oir  this  coaft,  we  have  more  certain  information.  In  the 
year  1727,  it  was  vifited  by  a company  of  Englifh  merchants, 
who  travelled  up  to  the  top,  where  they  obferved  its  height, 
and  the  voicanoon  its  very  fummitf.'  They  found  it  a heap 
of  mountains^  die  higheft  of  which  rifes  oyer  the  reft  like  a 
fugar-loaf,  and  gives  a name  to  the  whole  mafs.  It  is  com- 
puted to  be  a mile  and  a half  perpendicular  from  the'furface  of 
the  fea.  ICircher  gives  us  an  eftinrate  of  the  heights  of  moft 
of  the  other  great'  mountains  in  the  world  y but  as-  he  has 
taken  his  calculations:  in  general  from  the  ancients,  or  from 
modern  travellers,  who  had  not  the  art  of  meafuring  them, 
they  are  quite  incredible*  The  art  of  taking  - the  heights  of 
places  by  the  barometer,  is,  amew,  and  an  ingenious  inven- 
tion. As  the  air  grows -lighter  asove  afcend,  the  fluid  in  the 
tube  rifes  in  due  proportion  : Thus  the  instrument  being 
properly  marked,  gives  the  height  with  a tolerable  degree  of 
exa&nefs  ; at  leaft  enough  to  fatisfy  curiofity.  . 

Few  of  our  great  mountains  have  been  eftimated  in  this 
manner  *,  travellers  having,  perhaps,  been  deterred,  by  a 
fuppofed  impoffibility  of  breathing  at  the  top.  However,  it 
has  been  invariably  found,,  that  the  air  in  the  higheft  that 
our  modern  travellers  have  afcended,  is  not  at  all  too  fine 
for  refpiration.  At  the  top  oTthd  Peak  of  Teneriffe,  .there 
v/as  found  no  other  inconvenience  from  the  air,  except  its 
coldnefs  ; at  the  top  of  the  Andes,  there  was  no  difficulty  of 
breathing  perceived.  The  accounts,  therefore,  of  thofe  who 
have  afferted  that  they  were  unable  to  breathe,  although  a* 


* Verbieft,  aUa  Cl.ine. 
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»/uch  lefs  height^,  are  greatly  to  be  fufpefled.  In  fa£f,  it  is 
very  natural  for  mankind  to  paint  thofe  obflacles  as  infur- 
mountable,  which  they  themfelves  have  not  had  the  forti- 
tude or  perfeverance  to  furmount. 

The  difficulty  and  danger  of  afcending  to  the  tops  of 
mountains,  proceeds  from  other  caufes,  not  the  thinnefs  of 
the  air.  For  indance,  fome  of  the  fummits  of ’the  Alps  have 
never  yet  been  .vifited  by  man.  But  the  reafon  is,  that  they 
rife  with  fuch  a rugged  and  precipitate  afcent,  that  they  are 
utterly  inacceffible.  In  fome  places  they  appear  like  a great 
wall  of  fix  or  feven  hundred  feet  high ; in  others,  there  thick 
out  enormous  rocks,  that  hang  upon  the  brow  of  the  deep, 
and  every  moment  threaten  dedru&ion  to  the  traveller  below. 

In  this  manner  almod  all  the  tops  of  the  highed  moun- 
tains are  bare  and  pointed.  And  this  naturally  proceeds 
from  their  being  fo  continually  affaulted  by  thunders  and 
tempeds.  All  the  earthy  fubdances  with  which  they  might 
have  been  once  covered,  have  for  ages  been  wafhed  away 
from  their  fummits  5 and  nothing  is  left  remaining  but  im- 
menfe  rocks,  which  no  temped  has  hitherto  been  able  to 
dedroy. 

Neverthelefs,  time  is  every  day,  and  every  hour,  making 
depredations ; and  huge  fragments  are  feen  tumbling  down 
the  precipice,  either  loofened  from  the  fummit  by  frod  or 
rains,  or  druck  down  by  lightning.  Nothing  can  exhibit  a 
more  terrible  pidture  than  one  of  thefe  enormous  rocks,  com- 
monly larger  than  an  houfe,  falling  from  its  height,  with  a 
noife  louder  than  thunder,  ^nd  rolling  down  the  fide  of  the 
mountain.  Dodlor  Plot  tells  us  of  one  in  particular,  which 
being  loofened  from  its  bed,  tumbled  down  the  precipice, 
and  was  partly  fhattered  into  a thoufand  pieces.  Notwith- 
danding,  one  of  the  larged  fragments  of  the  fame,  dill  pre- 
ferving  its  motion,  travelled  over  the  plain  below,  eroded  a 
rivulet  in  the  midd,  and  at  lad  dopped  on  the  other  fide  of 
the  bank  ! Thefe  fragments,  as  was  fa  id,  are  often  druck  off 
by  lightning,  and  fometimes  undermined  by  rains  *,  but  the 
mod  ufual  manner  in  which  they  are  difunited  from  the 
mountain,  is  by  frod  : the  rains  infinuating  between  the  in- 
terftices  of  the  mountain,  continue  there  until  there  comes 
a frod,  and  then,  when  converted  into  ice,  the  water  fwells 
- G 3 
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with  an  irrefiflible  force,  and  produces  the  fame  effect  as 
gunpowder,  fplitting  the  moll  folid  rocks,  and  thus  {batter- 
ing the  fummits  of  the  mountain. 

But  not  rocks  alone,  but  whole  mountains  are,  by  various 
caufes,  difunited  from  each  other.  We  fee,  in  many  parts 
of  the  Alps,  amazing  clefts,  the  Tides  of  which  fo  exaftly 
correfpond  with  the  oppofite,  that  no  doubt  can  be  made  of 
there  having  been  once  joined  together.  At  Cajeta*,  in 
Italy,  a mountain  was  fplit  in  this  manner  by  the  earthquake ; 
and  there  is  a paflage  opened  through  it,  that  appears  as  if 
elaborately  done  by  the  induftry  of  man.  In  the  Andes 
thefe  breaches  are  frequently  feen.  That  at  Thermopyle, 
in  Greece,  has  been  long  famous.  The  mountain  of  the 
Troglodytes,  in  Arabia,  has  thus  a pafiage  through  it:  and 
that  in  Savoy,  which  Nature  began,  and  which  Vidlor  Ama- 
deus completed,  is  an  inftance  of  the  fame  kind. 

We  have  accounts  of  forne  of  thefe  difruptions,  immedi- 
ately after  their  happening.  In  the  month  of  Junef,  in 
the  year  1714,  a part  of  the  mountain  of  Diableret,  in  the 
diftrift  of  Valais,  in  France,  fuddenly  fell  down,  between 
two  and  three  o’clock  in  the  afternoon,  the  weather  being 
very  calm  and  fererie.  It  was  of  a conical  figure,  and  de- 
stroyed fifty-five  cottages  in  the  fall.  Fifteen  perions,  to- 
gether with  about  an  hundred  beads,  were  alfo  crufhed  be- 
neath its  ruins,  which  covered  an  extent  of  a good  league 
fquare.  The  dull  it  occafioned,  infirmly  covered  all  the 
neighbourhood  in  darknefs.  The  heaps  of  rubbifh  were  more 
than  three  hundred  feet  high.  They  Hopped  the  current  of 
a river  that  ran  along  the  plain,  which  now  is  formed  into 
feveral  new  and  deep  lakes.  There  appeared  through  the 
whole  of  this  rubbifh,  none  of  thofe  fubftances  that  feemed 
to  indicate  that  this  difruption  had  been  made  by  means  of 
fubterraneous  fires.  Moft  probably,  the  bafe  cf  this  rocky 
mountain  was  rotted  and  decayed  ; and  thus  fell,  without 
any  extraneous  violence.”  In  the  fame  manner,  in  the  year 
1618,  the  town  cf  Fleurs,  in  France,  was  buried  beneath.^ 
rocky  mountain,  at  the  foot  of  which  it  was  fituated. 

Thefe  accidents,  and  many  more  that  might  be  enume- 
rated of  the  fame  kind,  have  been  produced  by  various 
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caufes : by  earthquakes,  as  m the  mountain  at  Cajeta  ; or 
by  being  decayed  at  the  bottom,  as  at  Diableret.  But  the 
moft  general  way  is,  by  the  foundation  of  one  part  of  the 
mountain  being  hollowed  by  waters,  and,  thus,  wanting  a 
fupport,  breaking  from  the  other.  Thus  it  generally  has 
been  found  in  the  great  chafms  in  the  Alps ; and  thus  it  al- 
mofl  always  is  known  in  thofe  difruptions  of  hills,  which 
are  known  by  the  name  of  land-flips.  Thefe  are  nothing 
more  than  the  Aiding  down  of  an  higher  piece  of  ground, 
difrooted  from  its  fituation  by  fubterraneous  inundations, 
and  fettling  itfelf  upon  the  plain  below. 

There  is  not  an  appearance  in  all  Nature  that  fo  much 
aflonifhed  our  anceftors,  as  thefe  land-flips.  In  fa£t,  to  be- 
hold a large  upland,  with  its  houfes,  its  corn,  and  cattle,  at 
once  loofened  from  its  place,  and  floating,  as  it  were,  upon 
the  fubjacent  water*,  to  behold  it  quitting  its  ancient  fitua- 
tion, and  travelling  forward  like  a (hip  in  quell  of  new  ad- 
ventures ; this  is  certainly  one  of  the  moll  extraordinary 
appearances  that  can  be  imagined  ; and  to  a people,  ignorant 
of  the  powers  of  Nature,  might  well  be  confidered  as  a pro- 
digy. Accordingly,  we  find  all  our  old  hiltorians  mention- 
ing it  as  an  omen  of  approaching  calamities.  In  this  more 
enlightened  age,  however,  its  caufe  is  very  well  . known; 
and,  inllead  of  exciting  ominous  apprehenfions  in  the  popu- 
lace, it  only  gives  rife  to  fome  very  ridiculous  law-fuits 
among  them,  about  whofe  the  property  (hall  be  ; whether 
the  land  which  has  thus  flipt,  fhall  belong  to  the  original 
pofleflor,  or  to  him  upon  whofe  grounds  it  has  encroached 
and  fettled.  What  has  been  the  determination  of  the  judges, 
is  not  fo  well  known,  but  the  circumllances  of  the  flips  have 
been  minutely  and  exa£lly  deferibed. 

In  the  lands  of  Slatberg*,  in  the  kingdom  of  Iceland,  there 
flood  a declivity,  gradually  afeending  for  near  half  a mile. 
In  the  year  1713,  and  on  the  10th  of  March,  the  inhabitants 
perceived  a crack  on  its  fide,  fomewhat  like  a furrow  made 
with  a plough,  which  they  imputed  to  the  effe£ls  of  light-* 
ning,  as  there  had  been  thunder  the  night  before.  Howe- 
yer,  on  the  evening  of  the  fame  day,  they  were  furprifed  to 
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hear  an  hideous  confufed  noife  ifiuing  all  round  from  the 
fide  of  the  hill ; and  their  curiofity  being  raifed,  they  re  for  ted 
to  the  place.  There,  to  their  amazement,  they  found  the 
earth,  for  near  five  acres,  all  in  gentle  motion,  and  Aiding 
dow  n the  hill  uponthe  fubjacent  plain.  This  motion  con- 
tinued the  remaining  part  of  the  day,  and  the  whole  nighty 
nor  did  the  noife  ceafe  during  the  whole  time  ; proceeding, 
probably,  from  the  attrition  of  the  ground  beneath.  The 
day  following,  however,  this  ftrange  journey  down  the  hid 
fceafed  entirely ; and  above  an  acre  of  the  meadow  below^ 
was  found  covered  with  what  before  compofed  a part  of  the. 
declivity.  ' *■  ■*  ■’  ' ■ i 

However,  thefe  flips,  when  a whole  mountain’s  fide  fcems 
to  defcend,  happen  but  very  rarely.  There  are  fome  of 
another  kind/however,  much  more  common;  and,  as  they  ard 
always  fudden,  much  more  dangerous.  Thefe  are  fnow- 
flips,  well  known;  and  greaty  dreaded  by  travellers.  It  often 
happens,  that  when  fnow  has  long  been  accumulated  on  the 
fops  and  on  the  (ides  of  mountains,  it  is  born  down  the  pre- 
cipice, either  by  means  of  tempefts,  or  its  own  melting. 
At  firft,  when  loofened,  the  volume  in  motion  is  but  fmall ; 
but  it  gathers  as  it  continues  to  roll ; and,  by  the  time  it  has 
reached  the  habitable  parts  of  the  mountain,  is  generally 
grown  of  enormous  bulk.  Wheiever  it  rolls,  it  levels  all 
things  in  its  way  ; or  buries  them  in  unavoidable  ddtru&ion, 
Inftead  of  rolling,  it  fometimes  is  found  to  Aide  along  from 
the  top ; yet  even  thus  it  is  generally  as  fatal  as  before* 
Neverthelefs,  we  have  had  an  inftance,  a few  years  ago,  of, 
a fmall  family  in  Germany,  that  lived  for  above  a fortnight 
beneath  one  of  thefe  fnow-flips.  Altho’  they  were  buried 
during  that  whole  time,  in  utter  darkneefs,  and  under  a bed 
of  fome  hundred  feet  deep,  yet  they  were  luckily  taken  out 
alive ; the  weight  of  the  fnow  being  fupported  by  a beam 
that  kept  up  the  roof  ; and  nourifhment  being  fupplied  them 
by  the  milk  of  an  afs,  if  I remember  right,  that  was  buried: 
tinder  the  fame  ruin. 

But  it  is  not  the  parts,  alone,  that  are  thus  found  to  fub-- 
fide,  whole  mountains  have  been  known  totally  to  difappear./ 
Pliny  tells  us*,  that  in  his  own  time,  the  lofty  mountain  of 
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Cybotus,  together  with  the  city  of  Eurites,  rwere  fw  all  owed 
by  an  earthquake.  The' fame  fate,  he  fays,  attended  Phle- 
gium,  one  of  the  highelt  mountains  in  ^Ethiopia;  which, 
after  one  night’s  concuffion,  was  never  feen  more.  In  more 
modern  times,  a very  noted  mountain  in  the  Molucca  iflands, 
known  by  the  name  of  the  Peaky  and  remarkable  for  being 
feen  at  a very  great  diftance  from  fea,  Was  fwallowed  by  an 
earthquake  ; and  nothing  but  a lake  was  left  in  the  place 
where  it  flood.  Thus,  while  florms  and  tempefls  are  levelled 
againfl  mountains  above,  earthquakes  and  waters  are  under- 
mining them  below.  All  our  hiftories  talk  of  their  deftruc- 
tion  ; and  very  few  new  ones  (if  we  except  Mount  Cenere, 
and  one  or  two  fuch  heaps  of  cinders)  are  produced.  If 
mountains,  therefore  were  of  fuch  great  utility  as  fome  phi- 
lofophers  make  them  to  mankind,  it  would  be  a very  melan- 
choly confideration  that  fuch  benefits  were  diminifhing 
every  day.  But  the  truth  is,  the  valleys  are  fertilized  by  that 
earth  which  is  wafhed  from  their  fides  *,  and  the  plains  be- 
come richer,  in  proportion  as  the  mountains  decay. 


CHAP.  XIII. 

OF  WATER. 

In  contemplating  Nature,  we  fhall  often  find  the  fame  fub- 
ftances  pofleffed  of  contrary  qualities,  and  producing  oppo- 
fite  effedls.  Air,  which  liquifies  one  fubftance,  dries  up  ano- 
ther. That  fire  which  is  feen  to  burn  up  the  defert,  is  often 
found,  in  other  places,  to  affift  the  luxuriance  of  vegetation  j 
and  water,  which  next  to'  fire,  is  the  mofl  fluid  fubftance 
upon  earth,  neverthelefs,  gives  all  other  bodies  their  firmnefs 
and  durability  *,  fo  that  every  element  feerhs  to  be  a power- 
ful fervant,  capable  either  of  good  or  ill,  and  only  awaiting 
external  diredlion,  to  become  the  friend  or  the  enemy  of 
mankind.  Thefe  oppofite  qualities,  in  this  fubftance  in  par- 
ticular, have  not  failed  to  excite  the  admiration  and  inquiry 
of  the  curious. 

That  water  is  the  moft  fluid  penetrating  body,  next  to  fire, 
and  the  moft  difficult  to  confine,  is  inconteftibly  proved  by  a 
Variety  of  experiments.  A veffel  through  which  water  can- 
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not  pafs,  may  be  faid  to  retain  any  thing.  It  may  be  ob- 
jected indeed,  that  fyrups,  oils,  and  honey,  leak  through  fome 
veflels  that  water  cannot  pafs  through  ; but  this  is  far  from 
being  the  refult  of  the  greater  tenuity,  and  finenefs  of  their 
parts ; it  is  owing  to  the  rofin  wherewith  the  wood  of  fuch  vef- 
fels  abounds,  which  oils  and  fyrups  have  a power  of  difiolving; 
fo  that  thefe  fluids,  inftead  of  finding  their  way,  may  more 
properly  be  faid  to  eat  their  way  through  the  veflels  that  con- 
tain them.  However,  water  will  at  laft  find  its  way  even 
through  thefe  ; for  it  is  known  to  efcape  through  veflels  of 
every  fubftance,  glafs  only  excepted.  Other  bodies  may  be 
found  to  make  their  way  out  more  readily  indeed;  as  air,  when 
it  finds  a vent,  will  efcape  at  once  *,  and  quickfilver,  becaufe  of 
its  weight,  quickly  penetrates  through  whatever  chinky  vefc 
fel  confines  it:  but  water,  tho’  it  operates  more  flowly,  yet 
always  finds  a more  certain  ifliie.  As,  for  inilance,  it  is  well 
known  that  air  will  not  pafs  through  leather ; which  water 
will  very  readily  penetrate.  Air  alfo  may  be  retained  in  a 
bladder ; but  water  will  quickly  ooze  through.  And  thofe 
who  drive  this  to  the  greateft  degree  of  precifion,  pretend  to 
fay,  that  it  will  pafs  through  pores  ten  times  fmaller  than  air 
can  do.  Be  this  as  it  may,  we  are  very  certain  that  its  parts 
are  fo  fmail  that  they  have  been  actually  driven  through  the 
pores  of  gold.  This  has  been  proved  by  the  famous  Floren- 
tine experiment,  in  which  a quantity  of  water  was  fhut  up 
in  an.  hollow  ball  of  gold,  and  then  prefled  with  an  huge  force 
by  fcrews,  during  which  the  fluid  was  feen  to  ooze  out 
through  the  pores  of  the  metal,  and  to  Hand,  like  a dew, 
upon  its  furface.” 

As  water  is  thus  penetrating,  and  its  parts  thus  minute, 
it  may  eafily  be  fuppofed  that  they  enter  into  the  compofi- 
tion  of  all  bodies,  vegetable,  animal,  and  fofiil.  This 
every  chymift’s-  experiences  convinces  him  of;  and  the  mix-p 
tare  is  the  more  obvious,  as  it  can  always  be  feparated,  by 
a gentle  heat,  from  thofe  fub-ftances  with  which  it  had  been 
united.  Fire,  as  was  faid,  will  penetrate  where  water  can- 
not pafs  ; but  then  it  is  not  fo  eafily  to  be  feparated.  But 
there  is  fcarce  any  fubftance  from  which  its  water  cannot 
be  divorced : The  parings  or  filings  of  lead,  tin,  and  anti- 
mony, by  diftillation,  yield  water  plentifully : the  bar  deft 
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ftones,  fea-falt,  nitre,  vitriol,  and  fulphur,  are  found  to  com* 
fill  chiefly  of  water ; into  which  they  refolve  by  force  of 
fire.  “ All  birds,  beafts,  and  fifties,”  fays  Newton,  “ infers, 
frees,  and  vegetables,  with  their  parts,  grow  from  water  j 
and,  by  putrifacfion,.  return  to  water  again.”  In  fhort,  al- 
moft  every  fubftance  that  we  fee,  owes  its  texture  and  firm- 
nefs  to  the  parts  of  water  that  mix  with  its  earth  ; and,  de- 
prived of  this  fluid,  it  becomes  a mafs  of  fhapelefs  duft  and 
afhes. 

From  hence  we  fee,  as  was  above  hinted,  that  this  mofl 
fluid  body,  when  mixed  with  others,  gives  them  confiftence 
and  form.  Water,  by  being  mixed  with  earth  and  alhes, 
and  formed  into  a veflel,  when  baked  before  the  fire,  be- 
comes a copel,  remarkable  for  this,  that  it  will  bear  the  ut- 
moft  force  of  the  hotteft  furnace  that  art  cau  contrive.  So 
the  Chinefe  earth,  of  which  porcelane  is  made,  is  rlothing 
more  than  an  artificial  compofition  of  earth  and  water,  united 
by  heat ; and  which  a greater  degree  of  heat  could  eafily 
feparate.  Thus  we  fee  a body,  extremely  fluid  of  itfelf,  in 
fbme  meafure  afluming  a new  nature,  by  being  united  with 
others ; we  fee  a body,  whofe  fluid  and  diflblving  qualities 
are  fo  obvious,  giving  confiftence  and  h^rdnefs  to  all  the 
fubftances  of  the  earth. 

From  confiderations  of  this  kind,  Thales,  and  many  of 
the  ancient  philofophers,  held  that  all  things  were  made  of 
water.  In  order  to  confirm  this  opinion,  Helmont  made  an 
experiment,  by  diverting  a quantity  of  earth  of  all  its  oils  and 
falls,  and  then  putting  this  earth,  fo  prepared,  into  an  earthen 
pot,  which  nothing  but  rain  water  could  enter,  and  plant- 
ing a willow  therein ; this  vegetable,  fo  planted,  grew  up  to 
a confiderable  height  and  bulk,  merely  from  the  accidental 
afperfion  of  rain-water  *,  while  the  earth,  in  which  it  was 
planted,  received  no  fenfible  diminution.  From  this  experi- 
ment, he  concluded,  that  water  was  the  only  nourifhment 
of  the  vegetable  tribe  ; and  that  vegetables,  being  the  nourilh- 
ment  of  animals,  all  organized  fubftances,  therefore,  owed 
their  fupport  and  being,  only  to  water.  But  this  has  been 
faid  by  Woodward  to  be  all  a miftake  : for  he  fhews,  that 
water  being  impregnated  with  earthy  particles,  is  only  the 
conveyer  cf  fuch  fubftances  into  the  pores  of  vegetables,  ra- 
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rather  than  an  increafer  of  them,  by  its  own  bulk  : he  fhews 
that  water  is  ever  found  to  afford  fo  much  lef»  nourifhment, 
in  proportion  as  it  is  purified  by  diftillation.  A plant  in 
diflilled  water,  will  not  grow  fo  faft  as  in  water  not  diflilled.: 
and  if  the  fame  be  diflilled  three  or  four  times  over,  the  plant 
will  fcarce  grow  at  all,  or  receive  any  nourifhment  from 
it.  So  that  water,  as  fuch,  does  not  feem  the  proper  nou- 
rifhment of  vegetables,  but  only  the  vehicle  thereof,  which 
contains  the  nutritious  particles,  and  carries  them  through 
all  parts  of  the  plant.  Water,  in  its  pure  ftate*  may  fuffice 
to  extend  or  fvvell  the  parts  of  a plant,  but  affords  vegetable 
matter  in  a moderate  proportion. 

However  this  be,  it  is  agreed  on  all  fides,  that  water,  fuch 
as  we  find  it,  is  far  from  being  a pure  fimple  fubflance.  The 
moft  genuiue  we  know  is  mixed  with  exhalations  and  diffo- 
lutions  of  various  kinds;  and  no  expedient  that  has  been  hi- 
therto difcovered,  is  capable  of  purifying  it  entirely.  If  we 
filter  and  diftil  it  a thoufand  times,  according  to  Boerhaave, 
it  will  Hill  depofe  a fediment : and  by  repeating  the  procefs  we 
may  evaporate  it  entirely  away,  but  can  never  totally  remove 
its  impurities.  Some,  however,  affert,  that  water,  properly 
diflilled,  will  have  no  fediment* ; and  that  the  little  white 
fpeck  which  is  found  at  the  bottom  of  the  ftill,  is  a fubflance 
that  enters  from  without.  Kircher  ufed  to  fhew  in  his  mu- 
hum,  a phial  of  water,  that  had  been  kept  for  fifty  years, 
hermetically  fealedf ; during  which  it  had  depofed  no  fedi- 
rnent,  but  continued  as  tranlparent  as  when  firfl  it  was  put 
in.  How  far,  therefore,  it  may  be  brought  to  a ftate  of  pu- 
rity by  diftillation,  is  unknown  ; but  we  very  well  know,  that 
all  fuch  water  as  we  every  where  fee,  is  a bed  in  which  plants, 
minerals,  and  animals,  are  all  found  confufedly  floating  to- 
gether. f ' 

• Rain-water,  which  is  a fluid  of  Nature’s  own  diftiiling, 
and  which  has  been  raifed  fo  high  by  evaporation,  is,  never- 
thelefs,  a very  mixed  and  impure  fubflance.  Exhalations  of 

* Hill’s  Hiftory  of  Foffils. 

•j-  Hermetically.fealing  a glafs  vefieS,  means  no  more  than  heating  the  mouth 
of  the  phial  red  hot ; and  thus  when  the  glafs  is  become  pliant,  fqueezing  the 
mouth  together  with  a pair  of  pincers,  and  then  twifting  i:  fix  or  feven  times 
round,  which  e£eftualty  clofwS  it  up. 
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all  kinds,  whether  falts,  fulphurs,  or  metals,  make  a part  of 
its  fubftance,  and  tend  to  increafe  its  weight.  If  we  gather 
the  water  that  falls,  after  a thunder-clap,  in  a fultry  fum- 
mer’s  day,  and  let  it  fettle,  we  fhall  find  a real  fait  flicking  ac 
the  bottom.  In  winter,  however,  its  impure  mixtures  are 
fewer,  but  flill  may  be  feparated  by  diflillation.  But  as  to 
that  which  is  generally  caught  pouring  from  the  tops  of 
houfes,  it  is  particularly  foul,  being  impregnated  with  the 
fmoke  of  the  chimnies,  the  vapour  of  the  Hates  or  tiles,  and 
with  other  impurities  that  birds  and  animals  may  have  depo- 
fited  there.  Befides,  though  it  fhould  be  fuppofed  free  from 
all  thefe,  it  is  mixed  with  a quantity  of  air,  which,  after  be- 
ing kept  for  fome  time,  will  be  feen  to  feparate. 

Spring-water  is  next,  in  point  of  purity.  This,  according 
to  Dr.  Halley,  is  collected  from  the  air  kfelf ; which  being 
fated  with  water,  and  coming  to  be  condenfed  by  the  evening’s 
cold,  is  driven  againll  the  tops  of  the  mountains*  where  being 
condenfed,  and  collected,  it  trickles  down  by  the  fides,  into 
the  cavities  of  the  earth ; and  running  for  a while  under- 
ground, bubbles  up  in  fountains  upon  the  plain.  This  having 
made  but  a fhort  circulation,  has  generally  had  no  long  time 
to  diflblve  or  imbibe  any  foreign  fubflances  by  the  way. 

River-water  is  generally  more  foul  than  the  former. — • 
Wherever  the  ftream  flows,  it  receives  a tincture  from  its 
channel.  Plants,  minerals,  and  animals,  all  contribute  to  add 
to  its  impurities  : fo  that  fuch  as  live  at  the  mouths  of  great 
rivers,  generally  are  fubjetl  to  all  thofe  diforders  which  con- 
taminated and  unwholefome  waters  are  known  to  produce- 
Of  all  the  river- water  in  the  world,  that  of  the  Indus  and  the 
Thames  is  faid  to  be  the  melt  light  and  wholefome. 

The  molt  impure  frefh-water  that  we  know,  is  that  of  ilag- 
nated  pools  and  lakes,  which,  in  fummer,  may  be  more  pro- 
perly confidered  as  a jelly  of  floating  infedts,  than  a collec- 
tion of  water.  In  this,  millions  of  little  reptiles,  undid urbed 
by  any  current,  which  might  crufh  their  frames  to  pieces^, 
breed  and  engender-  The  whole  teems  with  fliapelefs  life, 
and  only  grows  more  fruitful  by  increafing  putrifaclion. 

Of  the  purity  of  all  thefe  waters,  the  lightnefs  arid  not  the 
tranfparency,  ought  to  be  the  tell.  Water  may  be  extremely 
clear  and  beautiful  to  the  eye,  and  yet  very  much  impreg- 
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Tiated  with  mineral  particles.  In  fact,  fea-water  is  the  mofl 
-tranfparent  of  any,  and  yet  is  well  known  to  contain  a large 
mixture  of  fait  and  bitumen.  On  the  contrary,  thofe  wa- 
ters which  are  lighteft,  have  the  feweft  diflblutions  floating 
in  them  ; and  may,  therefore,  be  the  moft  ufeful  for  all  the 
purpofes  of  life  But,  after  alb  though  much  has  been  faid 
upon  this  fubjedt,  and  although  waters  have  been  weighed 
with  great  afliduity,  to  determine  their  degree  of  falubrity, 
yet  neither  this,  nor  their  curdling  with  foap,  nor  any  other 
philosophical  ftandard  wbatfoever,  will  anfwer  the  purpofes 
of  true  information.  Experience  alone  ought  to  determine 
the  ufeful  or  noxious  qualities  of  every  Spring*,  and  experi- 
ence allures  11s,  that  different  kinds  of  water  are  adapted  to 
different  conftitutions.  An  inconteftible  proof  of  this,  are 
the  many  medicinal  Springs  throughout  the  world,  whofe 
peculiar  benefits  are  known  to  the  natives  of  their  refpedtive 
countries.  Thefe  are  of  various  kinds,  according  to  the 
different  minerals  with  which  they  are  impregnated  5 hot,  fa- 
line,  Sulphureous,  bituminous,  and  oily.  But  the  account  of 
thefe  will  come  moft  properly  under  that  of  the  feveral  mi- 
nerals by  which  they  are  produced. 

After  all,  therefore,  we  muft  be  contented  with  but  an  impure 
mixture  for  our  daily  beverage.  And  yet,  perhaps,  this  fery 
mixture  may  often  be  more-ferviceable  to  our  health  than  that 
of  a purer  kind.  We  know  that  it  is  fo  with  regard  to  vege-t 
tables  ; and  why  not,  alfo,  in  general,  to  man  ? Be  this  as  -it 
will,  if  we  are  defirous  of  having  water  in  its  greateft  purity, 
we  are  ordered,  by  the  curious  in  this  particular  to  diftil  it 
from  fnow,  gathered  upon  the  tops  of  the  higheft  mountains, 
and  to  take  none  but  the  outer  and  fuperficial  part  thereof. 
This  we  muft  be  fatisfied  to  call  pure  water  ; but  even  this  is 
far  fhort  of  the  pure  un mixed  philofophical  element ; which, 
in  reality,  is  no  where  to  be  found. 

As  water  is  thus  mixed  with  foreign  matter,  and  often  the 
repolitory  of  minute  animals  or  vegetable  feeds,  we  need  not 
be  furprifed  that,  when  carried  to  fea,  it  is*  always  found  to 
putrify.  But  we  muft  not  fuppofe  that  it  is  the  element  it- 
felf  which  thus  grows  putrid,  and  offenfive,  but  the  fubftan- 
ces  with  which  it  is  impregnated.  It  is  true,  the  utmoft  pre- 
cautions are  taken  to  deftroy  all  vegetable  and  animal  fubftan- 
ces  thatmay  have  prcvioufty  been  lodged  in  it, by  boiling ; but, 
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notwithstanding  this,  there  are  fome  that  will  ftill  furvive 
the  operation  ; and  others  that  find  their  way  during  the 
time  of  its  ftowage.  Seamen,  therefore,  aflure  us,  that  their 
water  is  generally  found  to  putrefy  twice,  at  lead,  and  fome- 
times  three  times,  in  a long  voyage.  In  about  a month  after 
it  has  been  at  fea,  when  the  bung  is  taken  out  of  the  calk,  it 
fends  up  a noifome  and  dangerous  vapour  which  would  take 
fire  upon  the  application  of  a candle  *.  The  whole  body  of 
the  water  then  is  found  replete  with  little  worm-like  infefts, 
that  float,  with  great  brilknefs,  through  all  its  parts.  Thefe 
generally  five  for  about  a couple  of  days ; and  then  dying, 
by  depofiting  their  fpoils,  for  a while  increafe  the  putrefac- 
tion. After  a time,  the  heavier  parts  of  thefe  finking  to  the 
bottom,  the  lighter  float,  in  a fcum,  at  the  top  *,  and  this  is 
what  mariners  call,  the  water’s  purging  itfelf.  There  is 
ftill,  however,  another  race  of  infefts,  which  are  bred,  very 
probably,  from  the  fpoils  of  the  former ; and  produce,  after 
fome  time,  fimilar  appearances : thefe  dying,  the  water  is 
then  thought  to  change  no  more.  However,  it  very  often 
happens,  efpecially  in  hot  climates,  that  nothing  can  drive 
thefe  naufeous  infefts  from  the  (hip’s  (lore  of  water.  They 
often  increafe  to  a very  difagreeable  and  frightful  fize,  fo  as 
to  deter  the  mariner,  though  parching  with  third,  from 
tading  that  cup  which  they  have  contaminated. 

This  water,  as  thus  defcribed,  therefore,  is  a very  differ- 
ent fluid  from  that  fimple  elementary  fubftance  upon  which 
philofophical  theories  have  been  founded ; and  concerning 
the  nature  of  which  there  have  been  fo  many  difputes.  Ele- 
mentary water  is  no  way  compounded  but  is  without  tade, 
fmell,  or  colour  ; and  incapable  of  being  difcerned  by  any  of 
the  fenfes,  except  the  touch.  This  is  the  famous  diflolvent 
of  the  chymids,  into  which,  as  they  have  boafted,  they  can 
reduce  all  bodies  •,  and  which  makes  up  all  other  fubftances, 
only  by  putting  on  a diflferent  difguife.  In  fome  forms,  it  is 
fluid,  tranfparent,  and  evafive,  of  the  touch  *,  in  others,  hard, 
firm,  and  eladic.  In  fome,  it  is  (tiffened  by  cold  ; in  others, 
diflolved  by  fire.  According  to  them,  it  only  affumes  ex- 
ternal fhapes  from  accidental  caufes  ; but  the  mountain  is  as 


* Phil.  Tranf,  vol.  v.  pari  ii.  p.  71. 
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much  a body  of  water,  as  the  cake  of  ice  that  melts  bn  itg 
brow  ? and  even  the  philofo.pher  himfelf  is  compofed  of  the 
fame  materials  with  the  cloud  or  metfeor  which  he  contem- 
plates. 

Speculation  feldom  refts  when  it  begins.  Others,  difallow- 
Ing  the  univerfality  of  this  fubftance,  will  not  allow  that  in 
3 ftate  of  nature  there  is  any  fuch  thing  as  water  at  all. — * 
u What  affumes  the  appearance,”  fay  they,  “ is  nothing 
more  than  melted  ice.  Ice  is  the  real  element  of  .Nature’s 
making  ; and  when  found  in  a ftate  of  fluidity,  it  is  then  in  a 
ftate  of  violence.  All  fubftances  are  naturally  hard  ; but 
fome  more  readily  melt  with  heat  than  others.  It  requires  a 
great  heat  to  melt  iron.:  a fmaller  heat  will  mejt  copper  : filr 
ver,  gold,  tin,  and  lead,  melt  with  fmaller  ftill : ice,  which 
is  a body  like  the  reft,  melts  with  a.  very  moderate  warmth  ; 
and  quicksilver  melts  with  the  fmalleft  warmth  of  all.  Wa- 
ter, therefore,  is  but  ice  kept  in  continual  fufion ; and  ftilj. 
returning  to  Its  former  ftate,  when  the  heat  is  taken  away.” 
Between  thefe  oppofite  opinions,  the  controverfy  has  been 
carried  on  with  great  ardour,  and  much  has  been  written  on 
both  Tides  : and  yet,  when  we  come  to  examine  the  debate, 
it  will  probably  terminate  in  this  queftion,  whether  cold  or 
heat  firft  began  their  operations  upon  water  ? This  is  a fa£i 
of  very  little  importance,  if  known  ; and,  what  is  more,  it  is 
a fa£l  we  can  never  know. 

Indeed,  if  we  examine  into  the  operations  of  cold  and  heat 
upon  watery  we  fiiall  find  that  they  produce  fomewhat  fimi- 
lar  effeCts.  Water  dilates  in. its  bulk,  by  heat,  to  a very  con- 
fiderable  degree  ; and,  what  is  more  extraordinary,  it  is  like- 
wife  dilated  by  cold,  in  the  fame  manner. 

If  water  be  placed,  over  a fire,  it  grows  gradually  larger  in 
bulk,  as  it  becomes  hot,  until  it  begins  to  boil ; after  which 
no  art  can  either  increafe  its  bulk  or  its  heat.  By  increafing 
the  fire,  indeed,  it  may  be  more  quickly  evaporated  away  ;' 
but  its  heat  and  its  bulk  ftill  continue  the  fame.  By  the  ex- 
panding of  this  fluid,  by  heaty  philofophers  have  found  a 
way  to  determine  the  warmth,  or  the  coldnefs  of  other  bodies: 
for  if  put  into  a glafs  tube,  by  its  fwelling  and  rifing,  it 
fhews  the  quantity  of  heat  in  the  body  to  which  it  is  applied? 
by  its  contracting  and  finking,  it  fhews  the  abfence  of  the 
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fame.  Inftead  of  ufing  water  in  this  inftrument,  which  is 
called  a thermometer,  they  now  make  ufe  of  fpirit  of  wine, 
which  is  not  apt  to  freeze,  and  which  is  endued  even  with  a 
greater  expanfion,  by  heat,  than  water.  The  inftrument  con- 
flits  of  nothing  more  than  a hollow  ball  of  glafs,  with  a long 
tube  growing  out  of  it.  This  being  partly  filled  with  fpirits 
of  wine,  tinctured  red,  fo  as  to  be  feen  when  it  riles,  the 
ball  is  plunged  into  boiling  water,  which  making  the  fpirit 
within  expand  and  rife  in  the  tube,  the  water  marks  the 
greateil  height  to  which  it  afcends ; at  this  point  the  tube  is 
to  be  broken  off,  and  then  hermetically  fealed,  by  melting 
the  glafs  with  a blow-pipe  : a fcale  being  placed  by  the  fide, 
completes  the  thermometer.  Now  as  the  fluid  expands  or 
condenfes  with  heat  or  cold,  it  will  rife  and  fall  in  the  tube 
in  proportion  ; and  the  degree  or  quantity  of  afcent  or  defcent 
will  be  feen  in  the  fcale. 

No  fire,  as  was  faid,  can  make  water  hotter,  after  it  be- 
gins to  boil.  We  can,  therefore,  at  any  time  be  fure  of  an 
equable  certain  heat ; which  is  that  of  boiling  water,  which 
is  invariably  the  fame.  The  certainty  of  fuch  a heat  is  not 
lefs  ufeful  than  the  inltrument  that  meafures  it.  It  affords 
a ftandard,  fixed,  degree  of  heat  over  the  whole  world  ; 
boiling  water  being  as  hot  in  Greenland,  as  upon  the  coafts 
of  Guinea.  One  fire  is  more  intenfe  than  another  ; of  heat 
there  are  various  degrees;  but  boiling  water  is  a heat 
every  where  the  fame,  and  eafily  procurable. 

As  heat  thus  expands  water,  fo  cold,  when  it  is  violent 
enough  to  freeze  the  fame,  produces  exadly  the  fame  effetf:, 
and  expands  it  likewife.  Thus  water  is  a£ted  upon  in  the 
fame  manner  by  two  oppofite  qualities;  being  dilated  by 
both.  As  a proof  that  it  is  dilated  by  cold,  we  have  only  to 
obferve  the  ice  floating  on  the  furface  of  a pond,  which  it 
would  not  do  were  it  not  dilated,  and  grown  more  bulky, 
by  freezing,  than  the  water,  which  remains  unfroze.  Mr. 
Boyle,  however,  put  the  matter  paft  a doubt,  by  a variety 
of  experiments  #.  Having  poured  a proper  quantity  of  water 
into  a ftrong  earthen  veffel,  he  expofed  it,  uncovered,  to  the 
open  air,  in  frofty  nights ; and  obferved,  that  continually 
the  ice  reached  higher  than  the  water,  before  it  was  frozen, 

* Boyle,  yoI.  i.  p.  61©, 
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He  filled  alfo  a tube  with  water,  and  (lopped  both  ends  with 
■wax  : the  water,  when  froze,  was  found  to  pu(h  out  the 
floppies  from  both  ends ; and  a rod  of  ice  appeared  at  eacli  end 
of  the  tube,  which  (hewed  how  much  it  was  fwollen  by  the 
cold  within. 

FrOm  hence,  therefore,  "we  may  be  very  certain  of  the 
cold’s  dilating  of  the  water  ; and  experience  alfo  (hews,  that 
the  force  of  this  expanfion  has  been  found  as  great  as  any 
which  heat  has  been  found  to  produce.  The  touch-hole 
of  a (Irong  gun-barrel  being  flopped,  and  a plug,  of  iron 
forcibly  driven  into  the  muzzle,  after  the  barrel  had  been 
filled  with  water,  it  was  placed  m a mixture  of  ice  and  fait ; 
the  plug,  though  foldered  to  the  barrel,,  at  firft  gave  way, 
but  being  died  in  more  firmly,  within  a quarter  of  an  hour 
the  gun-barrel  burft  with  a loud  noife,  and  blew  up  the 
cover  of  the  box  wherein  it  lay.  Such  is  its  force  in  an  or- 
dinary experiment.  But  it  has  been  known  to  burft  cannons, 
filled  with  water,  and  then  left  to  freeze ; for  the  cold  con- 
gealing the  water,  and  the  ice  (welling*  it  became  irrefiftible. 
The  bur  (ting  of  rocks*  by  froft,  which  is  frequent  in 
the  Northern  climates,  and  is  fometimes  feen  in  our  own, 
is  an  equal  proof  of  the  expanfion  of  congealed  water.  For 
having,  by  fome  means  infmuated  itfelf  into  the  body  of  the 
rock,  it  has  remained  there  till  the  cold  was  fufficient  to 
affedt  it  by  congelation.  But  when  once  frozen,  no  ob- 
ftacle  is  able  to  confine  it  from  dilating  *,  and,  if  it  cannot 
otherwife  find  room,  the  rock  mult  burft  afunder. 

This  alteration  in  the  bulk  of  water,  might  have  ferved 
as  a proof  that  it  Was  capable  of  being  compreffed  into  a 
narrower  fpace  than  it  occupied  before ; but,  till  of  late, 
water  was  held  to  be  incompreflible.  The  general  opinion 
was,  that  no  art  whatfoever  could  fqueeze  it  into  a narrower 
compafs  ; that  no  power  on.  earth,  for  inftance,.  could  force 
a pint  of  water  into  a vefiel  that  held  an  hair’s-breadth  lefs 
than  a pint.  And  this,  faid  they,  appears  from  the  famous 
Florentine  experiment  *,  where  the  water,  rather  than  fuller 
comprefiure,  was  feen  to  ooze  through  the  pores  of  the  folid 
metal  $ and,  at  length,,  making  a cleft  in  the  fide,  fpun 
out  with  great  vehemence.  But  later  trials  have  proved 
that  water  is  very  comprefiible,  and  partakes  of  that  elafticity 
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Which  every  other  body  poflefles  in  fome  degree.  Indeed, 
had  not  mankind  been  dazzled  by  the  brilliancy  of  one 
inconclufive  experiment,  there  were  numerous  reafons  to 
convince  them  of  its  having  the  fame  properties  with  other 
fubftances.  Ice,  which  is  water  in  another  ftate,  is  very 
elaffic.  A ftone,  flung  flantingly  along  the  furface  of  a 
pond,  bounds  from  the  water  feveral  times  5 which  fhews 
it  to  be  elaftic  alfo.  But  the  trials  of  Mr.  Canton  have  put 
this  paft  all  doubt ; which  being  fomewhat  fimilar  to  thofe 
of  the  great  Boyle,  who  prefled  it  with  weights  properly 
applied,  carry  fufficient  convi&ion. 

What  has  been  hitherto  related,  is  chiefly  applicable  to 
the  element  of  water  alone ; but  its  fluidity  is  a property 
that  it  poflefles  in  common  with  feveral  other  fubftances,  in 
other  refpefts  greatly  differing  from  it*  That  quality  which 
gives  rife  to  the  definition  of  a fluid,  namely,  that  its  parts 
are  in  a continual  inteftine  motion,  feems  extremely  ap- 
plicable to  water.  What  the  fhapes  of  thofe  parts  are,  it 
would  be  vain  to  attempt  to  difcover.  Every  trial  only 
fhews  the  futility  of  the  attempt ; all  we  find  is,  that  they 
are  extremely  minute  ; and  that  they  roll  over  each  other 
with  the  greateft  Cafe.  Some,  indeed,  from  this  property 
alone,  have  not  hefitated  to  pronounce  them  globular  ; and 
we  have,  in  all  our  hydroftatical  books,  pi&ures  of  thefe 
little  globes  in  a ftate  of  Aiding  and  rolling  over  each  other. 
But  all  this  is  merely  the  work  of  imagination  ; we  know 
that  fubftances  of  any  kind,  reduced -very  fmall,  aflume  a 
fluid  appearance,  fomewhat  refembling  that  of  water.  Mr. 
Boyle,  after  finely  powdering  and  fifting  a little  dry  powder 
of  plaifter  of  Paris,  put  it  in  a veflel  over  the  fire,  where 
it  foon  began  to  boil  like  water,  exhibiting  all  the  motions 
and  appearances  of  a boiling  liqour.  Although  but  a powder, 
the  parts  of  which  we  know  are  very  different  from  each 
other,  and  juft  as  accident  has  formed  them,  yet  it  heaved 
in  great  waves,  like  water.  Upon  agitation,  a heavy  body 
v ill  fink  to  the  bottom,  and  a light  one  emerge  to  the  top. 

T.  here  is  no  reafon,  then,  to  fuppofe  the  figure  of  the  parts 
of  water  round,  fince  we  fee  their  fluidity  very  well  imitated 
y a compofition,  the  parts  of  which  are  of  various  forms 
and  fizes.  The  fhape  of  the  parts  of  water,  therefore,  we 
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muft  be  content  to  continue  ignorant  of.  All  we  know  % 
that  earth,  air,  and  fire,  conduce  to  feparate  the  parts 
from  each  other. 

Earthy  fubftances  divide  the  parts  from  each  other,  and 
keep  them  afunder.  This  divifion  may  be  fo  great,  that  the 
water  will  entirely  lofe  its  fluidity  thereby.  Mud,  potter’s 
day,  and  dried  bricks,  are  but  fo  many  different  combina- 
tions of  earth  and  water ; each  fubftance  in  which  the  parts 
of  water  are  moft  feparated  from  each  other,  appearing  to 
be  the  moft  dry.  In  fome  fubftances,  indeed,  where  the 
parts  of  water  are  greatly  divided,  as  in  porcelane,  for  in- 
ftance,  it  is  no  eafy  matter  to  recover  and  bring  them 
together  again ; but  they  continue  in  a manner  fixed 
and  united  to  the  manufactured  clay.  This  circumftance 
led  Doctor  Cheney  into  a very  peculiar  ftrain  of  think- 
ing. He  fufpeCted  that  the  quantity  of  water,  on  the 
furface  of  the  earth,  was  daily  decreafing*  For,  fays  he, 
fome  parts  of  it  are  continually  joined  to  vegetable,  animal, 
and  mineral  fubftances,  which  no  art  can  again  recover. 
United  with  thefe,  the  water  lofes  its  fluidity  j for  if, 
continues  he,  we  feparate  a few  particles  of  any  fluid, 
and  fallen  them  to  a folid  body,  or  keep  them  afunder, 
they  will  be  fluid  no  longer*  To  produce  fluidity,  a eon- 
fiderable  number  of  fuch  particles  are  required  ; but  here 
they  are  clofe,  and  deftitute  of  their  natural  properties. 
Thus,  according  to  him,  the  world  is  growing  every  day 
harder  and  harder,  and  the  earth  firmer  and  firmer ; and 
there  may  come  a time  when  every  objedl  around  us  may 
be  ftiffened  in  univerfal  frigidity  ! However,  we  have  eaufes 
enough  of  anxiety  in  this  world  already,  not  to  add  this 
prepofterous  concern  to  the  number. 

That  air  alfo  contributes  to  divide  the  parts  of  water,  we 
can  have  no  manner  of  doubt  of ; fome  have  even  difputed 
whether  water  be  not  capable  of  being  turned  into  air.  How- 
ever, though  this  cannot  be  allowed,  it  muft  be  granted, 
that  it  may  be  turned  into  a fubftance  which  greatly  re- 
fembles  air  (as  we  have  feen  in  the  experiment  of  the  oeolipile) 
with  all  its  properties  ; except  that,  by  cold,  this  new  made 
air  may  be  condenfed  again  into  water. 

But  of  all  the  fubftances  which  tend  to  divide  the  parts  of 
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water,  fire  is  the  mod  powerful.  Water,  when  heated  into 
fleam,  acquires  fuch  force,  and  the  parts  of  it  tend  to  fly  off* 
from  each  other  with  fuch  violence,  that  no  earthly  fub- 
dance  we  know  of  is  drong  enough  to  confine  them.  A 
fingle  drop  of  water,  converted  into  fleam,  has  been  found 
capable  of  railing  a weight  of  twenty  tons  ; and  would  have 
raifed  twenty  thoufand,  were  the  veflel  confining  it  fuf- 
ficiently  flrong,  and  the  fire  below  increafed  in  proportion. 

From  this  .eafy  yielding  of  its  parts  to  external  preflure, 
arifes  the  art  of  determining  the  fpecific  gravity  of  bodies  by 
plunging  them  in  water;  with  many  other  ufeful  difcoveries  in 
that  part  of  natural  philofophy,  called  hydroftatics.  The  laws 
of  this  fcience,  which  Archimedes  began,  and  Pafca'l,  with 
fome  other  of  the  moderns,  have  much  improved,  rather 
belongs  to  experimental  than  to  natural  hiflory.  How’ever, 
I will  take  leave  to  mention  fome  of  the  mod  finking  para- 
doxes in  this  branch  of  fcience,  which  are  well  confirmed 
by  experiment,  as  rendered  univerfal  by  theory.  It  would, 
indeed,  be  unpardonable,  while  difcourfing  on  the  properties 
of  water,  to  omit  giving  fome  account  of  the  manner  in 
which  it  fudains  fuch  immenfe  bulks  as  we  fee  floating 
upon  its  foft  and  yielding  furface : how  fome  bodies,  that 
are  known  to  fink  at  one  time,  fwim  with  eafe,  if  their 
furface  be  enlarged  : how  the  heaviefl  body,  even  gold  itfelf, 
may  be  made  to  fwim  upon  water ; and  how  the  lighted, 
fuch  as  cork,  fhall  remain  funk  at  the  bottom  : how  the 
pouring  in  of  a fingle  quart  of  water,  will  burd  a hogfhead 
hooped  with  iron : and  how  it  afcends,  in  pipes,  from  the 
valley,  to  travel  over  the  mountain  : thefe  are  circumdances 
that  are  at  fird  fuprifing ; but,  upon  a flight  confideration, 
lofe  their  wonder. 

*In  order  to  conceive  the  manner  in  which  all  thefe 
wonders  are  effedled,  we  mull  begin  by  obferving  that  water 
is  poflefled  of  an  invariable  property,  which  has  not  hitherto 
been  mentioned ; that  of  always  keeping  its  furface  level  and 
even.  Winds,  indeed,  may  raife  it  into  waves  ; or  art  fpuri 

* In  the  above  fketch,  the  manner  of  dcmonftrating  ufed  by  Monfieur 
P’Alambert  is  made  ufe  of,  as  the  moft  obvious,  and  the  moft  fatisfaiftory, 
yide  Eflai  fur,  See. 
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it  up  in  fountains;  but  ever,  when  left  to  itfelf,  it  finks 
into  a fmooth  even  furface,  of  which  no  one  part  is  higher 
than  another.  If  I ihould  pour  water,  for  inftance,  into 
the  arm  of  a pipe  of  the  fhape  of  the  letter  U,  the  fluid 
would  rife  in  the  other  arm  juft  to  the  fame  height ; becaufe, 
otherwife,  it  would  not  find  its  level,  which  it  invariably 
maintains.  A pipe  bending  from  one  hill  down  into  the  valley, 
and  riling  by  another,  may  be  confidered  as  a tube  of  this 
kind,  in  which  the  water,  finking  in  one  arm,  rifes  to  main- 
tain its  level  in  the  other.  Upon  this  principle  all  water- 
pipes  depend ; which  can  never  raife  the  water  higher 
than  the  fountain  from  which  they  proceed. 

Again,  let  us  fuppofe  for  a moment,  that  the  arms  of  the 
pipe  already  mentioned,  may  be  made  long  or  fhort  at  plea- 
fure ; and  let  us  ftiil  further  fuppofe,  that  there  is  fome 
obftacle  at  the  bottom  of  it,  which  prevents  the  water 
pouring  into  one  arm,  from  rifing  in  the  other.  Now  it  is 
evident,  that  this  obftacle  at  the  bottom  will  fuftain  a preflure 
from'  the  water  in  one  arm,  equal  to  what  would  make  it 
rife  in  the  other  ; and  this  preflure  will  be  great,  in  pro- 
portion as  the  arm  filled  with  water  is  tall.  We  may,  there- 
fore, generally  conclude,  that  the  bottom  of  every  vefiel  is 
prefled  by  a force,  in  proportion  to  the  height  of  the  water 
in  that  vefiel.  For  inftance,  if  the  vefiel  filled  with  water 
be  forty  feet  high,  the  bottom  of  that  vefiel  will  fuftain  fuch 
a preflure  as  would  raife  the  fame  water  forty  feet  high, 
which  is  very  great.  From  hence  we  fee  how  extremely 
apt  our  pipes  that  convey  water  to  the  city  are  to  burft ; for 
defeending  from  an  hill  of  more  than  forty  feet  high,  they 
are  prefied  by  the  water  contained  in  them,  with  a force 
equal  to  what  would  raife  it  more  than  forty  feet  high  ; and 
that  this  is  fometimes  able  to  burft  a wooden  pipe,  we  can 
have  no  room  to  doubt  of. 

Still  recurring  to  our  pipe,  let  us  fuppofe  one  of  its  arms 
ten  times  as  thick  as  the.other ; this  will  produce  no  effect 
whatfoever  upon  the  obftacle  below,  which  we  fuppofed 
hindering  its  rife  in  the  other  arm  ; becaufe,  how  thick  foever 
the  pipe  may  be,  its  contents  would  only  rife  to  its  own  level; 
and  it  will,  therefore,  prefs  the  obftacle  with  a force  equal 
thereto.  We  may,  therefore,  univerfally  conclude,  that  the. 
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bottom  of  any  veflel  is  prefled  by  its  water,  not  as  it  is  broad 
or  narrow,  but  in  proportion  as  it  is  high.  Thus  the  water 
contained  in  a veflel  not  thicker  than  my  finger,  prefles  its 
bottom  as  forcibly  as  the  water  contained  in  an  hoglhead  of 
an  equal  height ; and,  if  we  made  holes  in  the  bottoms  of 
both,  the  water  would  burft  out  as  forceful  from  the  one 
as  the  other.  Hence  we  may,  with  great  eafe,  burft  an  hog- 
fliead  with  a fingle  quart  of  water  j and  it  has  been  often 
done.  We  have  only*,  for  this,  to  place  an  hogfhead  on 
one  end,  filled  with  water  ; we  then  bore  an  hole  in  its  top, 
into  which  we  plant  a narrow  tin  pipe,  of  about  thirty  feet 
high  : by  pouring  a quart  of  water  into  this,  at  the  top,  as  it 
continues  to  rife  higher  in  the  pipe,  it  will  prefs  more  forci- 
bly on  the  bottom  and  fides  of  the  hogfhead  below,  and  at 
laft  burft  it. 

Still  returning  to  our  fimple  inftrument  of  demonftration. 
If  we  fuppofe  the  obftacle  at  the  bottom  of  the  pipe  to  be 
moveable,  fo  as  that  the  force  of  the  water  can  pufh  it  up 
into  the  other  arm  ; fuch  a body  is  quickfilver,  for  inftance. 
Now,  it  is  evident,  that  the  weight  of  water  weighing  down 
upon  this  quickfilver  in  one  arm,  will  at  laft  prefs  it  up 
in  the  other  arm ; and  will  continue  to  prefs  it  up- 
ward, until  the  fluid  in  both  arms  be  upon  a par.  So  that 
here  we  actually  fee  quickfilver,  the  heavieft  fubftance  in  the 
world,  except  gold,  floating  upon  water,  which  is  but  a very 
light  fubftance. 

When  we  fee  water  thus  capable  of  fuftaining  quickfilver, 
we  need  not  be  furprifed  that  it  is  capable  of  floating  much 
lighter  fubftances,  fhips,  animals,  or  timber.  When  any 
thing  floats  upon  water,  we  always  fee  that  a part  of  it  finks 
in  the  fame.  A cork,  a Ihip,  a buoy,  each  buries  itfelf  a bed 
on  the  furface  of  the  water ; this  bed  may  be  confidered  as 
fo  much  water  difplaced ; the  water  will,  therefore,  lofe  fo 
much  of  its  own  weight,  as  is  equal  to  the  weight  of  that 
bed  of  water  which  it  difplaces.  If  the  body  be  heavier 
than  a fimilar  bulk  of  water,  it  will  fink  j if  lighter,  it  will 
fwim.  Univerfally,  therefore,  a body  plunged  in  water, 
lofes  as  much  of  its  weight  as  is  equal  to  the  weight 

* NoJlet’s  Leftures. 
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of  a body  of  water  of  its  awn  bulk.  Some  light  bodies^ 
therefore,  fuch  as  cork,  lofe  much  of  their  weight,  and 
therefore  fwim  ; other  more  ponderous  bodies  fink,  becaufe 
they  are  heavier  than  their  bulk  of  water. 

Upon  this  fimple  theorem  entirely  depends  the  art  of 
weighing  metals  hydroftatically.  I have  a guinea,  for  in- 
ftance,  and  defire  to  know  whether  it  be  pure  gold  : I have 
weighed  it  in  the  ufual  way  with  another  guinea,  and  find  it 
exadfly  of  the  fame  weight,  b^ut  ftill  I have  fome  fufpicion, 
from  its  greater  bulk,  that  it  is  not  pure.  In  order  to  de- 
termine this,  I have  nothing  more  to  do  than  to  weigh  it 
in  water  with  that  fame  guinea  that  I know  to  be  good, 
and  of  the  fame  weight  *,  and  this  will  inftantly  (hew  the 
difference ; for  the  true  ponderous  metal  will  fink,  and 
the  falfe  bulky  one  will  be  fuftained  in  proportion  to  the 
greatnefs  of  its  furface.  Thofe  whofe  bufinefs  it  is  to 
examine  the  purity  of  metals,  have  a balance  made  for  this 
purpofe,  by  which  they  can  precifely  determine  which  is 
moft  ponderous,  or,  as  it  is  expreffed,  which  has  the  greateft 
fpccific  gravity.  Seventy-one  pounds  and  an  half  of  quick 
filver  is  found  to  be  equal  in  bulk  to  a hundred  pound 
weight  of  gold.  In  the  fame  proportion  fixty  of  lead,  fifty- 
four  of  filver,  forty-feven  of  copper,  forty-five  of  brafs, 
forty-two  of  iron,  and  thirty-nine  of  tin,  are  each  equal  to  an 
hundred  pounds  of  the  fame  moft  ponderous  of  all  metals. 

This  method  of  precifely  determining  the  purity  of  gold, 
by  weighing  in  water,  was  firft  difeovered  by  Archimedes, 
to  whom  mankind  have  been  indebted  for  many  ufe- 
ful  difeoveries.  Hiero,  king  of  Sicily,  having  fent  a cer- 
tain quantity  of  gold  to  be  made  into  a crown,  the  work- 
man, it  feems,  kept  a part  for  his  own  ufe,  and  fupplied  the 
deficiency  with  a bafer  metal.  His  fraud  was  fufpedted  by 
the  king,  but  could  pot  be  detected  j till  applying  to  Archi- 
demes,  he  weighed  the  crown  in  water ; and,  by  this  method, 
informed  the  king  of  the  quantity  of  gold  which  was 
taken  away. 

It  has  been  faid,  that  all  fluids  endeavour  to  preferve  their 
level ; and,  likewife,  that  a body  prefling  on  the  furface, 
tended  to  deftroy  that  level.  From  hence,  therefore,  it  will 
eafily  be  inferred,  that  the  deeper  any  body  finks,  the  greater 
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will  be  the  refiftance  of  the  deprefled  fluid  beneath.  It  will 
be  afked,  therefore,  as  the  refiftance  increafes  in  proportion 
as  the  body  defcends,  how  comes  the  body,  after  it  is  got  a 
certain  way,  to  fink  at  all  ? The  anfwer  is  obvious.  From 
the  fluid  above  prefling  it  down  with  almoft  as  great  a force 
as  the  fluid  beneath  prefles  it  up.  Take  away,  by  any  art, 
the  preflure  of  the  fluid  from  above,  and  let  only  the  refift- 
ance of  the  fluid  from  below  be  fuftered  to  a£t,  and  after  the 
body  is  got  down  very  deep,  the  refiftance  will  be  infupera- 
ble.  To  give  an  inftance  : A fmall  hole  opens  in  the  bottom 
of  a {hip  at  fea,  forty  feet  we  will  fuppofe  below  the  furface 
of  the  water ; through  this  the  water  burfts  up  with  great 
Violence  ; I attempt  to  ftop  it  with  my  hand,  but  it  pufhes 
the  hand  violently  away.  Here  the  hand  is,  in  fa£t,  a body 
attempting  to  fink  upon  water,  at  a depth  of  forty  feet, 
with  the  preflure  from  above  taken  away.  The  water,  there- 
fore, will  overcome  my  ftrength  ; and  it  will  continue  to 
burft  in  till  it  ha$  got  to.  its  level : if  I {hould  then  dive  into 
the  hold,  and  clap  my  hand  upon  the  opening,  as  before,  l 
{hould  perceive  no  force  acting  againft  my  hand  qt  all ; for 
the  water  above  prefles  the  hand  as  much  down  againft  the 
hole,  as  the  water  without  prefles  it  upward.  For  this  rea- 
fon,  alfo,  when  we  dive  to  the  bottom  of  the  water,  we 
fuftain  a very  great  preflure  from  above,  it  is  true,  but  it  is 
counteracted  by  the  preflure  from  below;  and  the  whole 
acting  uniformly  on  the  furface  of  the  body,  wraps  us  clofe 
round  without  injury. 

As  I have  deviated  thus  far,  I will  juft  mention  one  or 
two  properties  more,  which  water,  and  all  fuch  like  fluids, 
is  found  to  poflefs.  And  firft,  their  afcending  in  veflels 
which  are  emptied  of  air,  as  in  our  common  pumps  for  in- 
ftance. The  air,  however,  being  the  agent  in  this  cafe, 
we  muft  previoufly  examine  its  properties,  before  we  un- 
dertake the  explanation.  The  other  property  to  be  men- 
tioned is,  that  of  their  afcending  in  fmall  capillary  tubes. 
This  is  one  of  the  moft  extraordinary  and  infcrutable  appear- 
ances in  nature.  Glafs  tubes  may  be  drawn,  by  means  of  a 
lamp,  as  fine  as  a hair ; {till  preferving  their  hollow  within. 
If  one  of  thefe  be  planted  in  a veflel  of  water,  or  fpirit  of 
■y/ine,  the  liquor  will  immediately  be  feen  to  afcend  ; and  it 
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will  rife  higher,  in  proportion  as  the  tube  is  fmaller ; a foot, 
two  feet,  and  more.  How  does  this  come  to  pafs?  Is  the 
air  the  caufe  ? No  : the  liquor  riles,  although  the  air  be 
taken  away.  Is  attraction  the  caufe  ? No : for  quickfilver 
does  not  afcend,  which  it  otherwife  would.  Many  have  been 
the  theories  of  experimental  phiiofophers  to  explain  this  pro- 
perty. Such  as  are  fond  of  travelling  in  the  regions  of  con- 
jecture, may  confult  Hawkfbee,  Morgan^  Jurin,  or  Watfon, 
who  have  examined  the  fubjeCt  with  great  minutenefs.  Hi- 
therto, however,  nothing  but  doubts,  inftead  of  knowledge* 
have  been  the  refult  of  their  inquiries.  It  will  not,  there, 
fore,  become  us  to  enter  into  the  minutenefs  of  the  inquiry, 
when  we  have  fo  many  greater  wonders  to  call  our  attention 
away. 


CHAP.  XIV, 

OF  THE  ORIGIN  OF  RIVERS. 

« .The  fun  arifeth,  and  the  fun  goeth  down,  and  pants  for 
w the  place  from  whence  he  arofe.  All  things  are  filled  with 
« labour,  and  man  cannot  utter  it.  All  rivers  run  into  the 
**  fea,  yet  the  fea  is  not  full.  Unto  the  place  whence  the 
(t  rivers  come,  thither  they  return  again.  The  eye  is  not  fa-? 
« tisfied  with  feeing,  nor  the  ear  with  hearing  Thu$ 
fpeaks  the  wifeft  of  the  Jews.  And  at  fo  early  a period  was 
the  curiofity  of  man  employed  in  obferving  thefe  great  cir- 
culations of  Nature.  Every  eye  attempted  to  explain  thofe 
appearances ; and  every  philofopher  who  has  long  thought 
upon  the  fubjeCt,  feems  to  give  a peculiar  folution.  The  in- 
quiry whence  rivers  are  produced  ; whence  they  derive  thofe 
unceafing  ftores  of  water,  which  continually  enrich  the 
world  with  fertility  and  verdure ; has  been  varioufly  confi- 
dered,  and  divided  the  opinions  of  mankind  more  than  any 
other  topic  in  natural  hiftpry. 

In  this  conteft  the  various  champions  may  be  clafled  un- 
der two  leaders,  M.  De  La  Hire,  who  contends  that  rivers 
mu  ft  be  fupplied  from  the  fea,  ft  rained  through  the  pores  of 
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the  earth ; and  Dr.  Halley,  who  has  endeavoured  to  demon- 
{Irate  that  the  clouds  alone  are  fufficient  for  the  fupply. — < 
Both  Tides  have  brought  in  mathematics  to  their  aid  ; and 
have  (hewn  that  long  and  laborious  calculations  can  at  any 
time  be  made  to  obfcure  both  fide$  of  a queftion. 

De  La  Hire*  begins  his  proofs,  that  rain-water  evaporated 
from  the  fea,  is  infufficient  for  the  production  of  rivers ; by 
{hewing  that  rain  never  penetrates  the  furface  of  the  earth 
above  fixteen  inches.  From  thence  he  infers,  that  it  is  im- 
poflible  for  it,  in  many  cafes,  to  fink  fo  as  to  be  found  at 
fuch  confiderable  depths  below.  Rain-water,  he  grants,  is 
often  feen  to  mix  with  rivers,  and  to  fwell  their  currents  ; 
but  a much  greater  part  of  it  evaporates.  u In  fa£t,”  con- 
tinues he,  u if  we  fuppofe  the  earth  every  where  covered 
with  water,  evaporation  alone  would  be  fufficient  tp  carry 
off  two  feet  nine  inches  of  it  in  a year  : and  yet  we  very  well 
know,  that  fcarce  nineteen  inches  of  rain-water  falls  in  that 
time ; fo  that  evaporation  would  carry  off  a much  greater 
quantity  is  ever  known  to  defeend.  The  fmall  quantity  of 
rain-water  that  falls  is,  therefore,  but  barely  fufficient  for  the 
purpofes  of  vegetation.  Two  leaves  of  a fig-tree  have  been 
found,  by  experiment,  to  imbibe  from  the  earth,  in  five 
hours  and  a half,  two  ounces  of  water.  This  implies  the 
great  quantity  of  fluid  that  mud  be  exhaufted  in  the  main- 
tenance of  one  Angle  plant.  Add  to  this,  that  the  waters  of 
the  river  Rungis  will,  by  calculation,  rife  to  fifty  inches  ; 
and  the  whole  country  from  whence  they  are  fupplied  ne- 
ver receives  fifty  inches  in  the  year  by  rain.  Befides  this, 
there  are  many  fait  fprings,  which  are  known  to  proceed  im- 
mediately from  the  fea,  and  are  fubjeCt  to  its  flux  and  reflux. 
In  ffiort,  wherever  we  dig  beneath  the  furface  of  the  earth, 
except  in  a very  few  inftances,  water  is  to  be  found  : and  it 
is  by  this  fubterraneous  water,  that  fprings  and  rivers,  nay,  a 
great  part  of  vegetation  itfelf,  is  fupported.  It  is  this  fub- 
terraneous water  which  is  raifed  into  (team,  by  the  internal 
heat  of  the  earth,  that  feeds  plants.  It  is  this  fubterraneous 
water  that  diftils  through  its  interfaces  ; and  there,  cooling, 
jorms  fountains.  It  is  this,  that,  by  the  addition  of  rains,  is 
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increafed  into  rivers,  and  pours  plenty  over  the  wholq 
earth.” 

On  the  other  fide  of  the  queftion  *,  it  is  aflerted,  that  the 
vapours  which  are  exhaled  from  the  fea,  and  driven  by  the 
winds  upon  land,  are  more  than  fufficient  to  fupply  not  only 
plants  with  moifture,  but  alfo  to  furniffi  a fufficiency  of  wa- 
ter to  the  greateft  rivers.  For  this  purpofe,  an  eftirriate  has 
been  made  of  the  quantity  of  water  emptied  at  the  mouths 
of  the  greateft  rivers  ; and  of  the  quantity  alfo  raifed  from 
the  fea  by  evaporation  ; and  it  has  been  found,  that  the  latter 
by  far  exceeds  the  former.  This  calculation  was  made  by 
Mr.  Marriotte.  By  him  it  was  found,  upon  receiving  fuch 
rain  as  fell  in  a year,  in  a proper  veflel  fitted  for  that  purpofe, 
that,  one  year  with  another,  there  might  fall  about  twenty 
inches  of  water  upon  the  furface  of  the  earth,  throughout 
Europe.  It  was  alfo  computed  that  the  river  Seine,  from  its 
fource  to  the  city  of  Paris,  might  cover  an  extent  of  ground, 
that  would  fupply  it  annually  with  above  feven  billions  of 
cubic  feet  of  this  water,  formed  by  evaporation.  But  upon, 
computing  the  quantity  which  palled  through  the  arches  of 
one  of  its  bridges  in  a year,  it  was  found  to  amount  only  to 
two  hundred  and  eighty  millions  of  cubic  feet,  which  is  not 
above  the  fixth  part  of  the  former  number.  Hence,  there- 
fore, it  appears,  that  this  river  may  receive  a fupply  brought 
to  it  by  the  evaporated  waters  of  the  fea,  fix  times  greater 
than  what  it  gives  back  to  the  fea  by  its  current ; and  therer 
fore,  evaporation  is  more  than  fufficient  for  maintaining  the 
greateft  rivers,  and  fupplying  the  purpofes  alfo  of  vege- 
tation. 

In  this  manner  the  fea  fupplies  fufficient  humidity  to  the 
air  for  furnifhing  the  earth  with  all  neceffiary  moifture.  One 
part  of  its  vapours  fall  upon  its  own  bofom,  before  they  ar-> 
rive  upon  land.  Another  part  is  arrefted  by  the  fides  of 
mountains,  and  is  compelled,  by  the  rifing  ftream  of  air  to 
mount  upward  towards  its  fummits.  Here  it  is  presently 
precipitated,  dripping  down  by  the  crannies  of  the  ftone. 
In  fome  places,  entering  into  the  caverns  of  the  mountain,  it 
gathers  in  thofe  receptacles,  which  being  once  filled,  all  the 
reft  overflows  *,  and  breaking  out  by  the  fides  of  the  hills* 
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forms  Single  fprings.  Many  of  thefe  run  down  by  the  va I- 
lies,  or  guts,  between  the  ridges  of  the  mountain,  and, 
coming  to  unite,  form  little  rivuleta  or  brooks ; many  of  thefe 
meeting  in  one  common  valley,  and  gaining  the  plain 
ground,  being  grown  lefs  rapid,  become  a river : and  many 
of  thefe  uniting,  make  fuch  vaft  bodies  of  water,  as  the 
Rhine,  the  Rhone,  and  the  Danube. 

There  is  ftill  a third  part,  which  falls  upon  the  lower 
grounds,  and  furnifhes  plants  with  their  wonted  fupply. — 
But  the  circulation  does  not  reft  even  here  ; for  it  is  again 
exhaled  into  vapour  by  the  aCtion  of  the  fun  j and  afterward 
returned  to  that  great  mafs  of  waters  whence  it  firft  arofe. 
cc  This,”  adds  Dr.  Halley,  u feems  the  moft  reasonable  hy- 
pothefis  ; and  much  more  likely  to  be  true,  than  that  of  thofe 
who  derive  all  fprings  from  the  filtering  of  the  Sea-waters* 
through  certain  imaginary  tubes  or  paflages  within  the  earth  ; 
fince  it  is  well  known  that*the  greateft  rivers  have  their  moft 
copious  fountains  the  moft  remote  from  the  fea 

This  feems  the  moft  general  opinion ; and  yet,  after  all, 
it  is  ftill  prefled  with  great  difficulties  j and  there  is  ftill  room 
to  look  out  for  a better  theory.  The  perpetuity  of  many 
fprings,  which  always  yield  the  fame  quantity  when  the  leaft 
rain  or  vapour  is  afforded,  as  well  as  when  the  greateft,  is  a 
ftrong  objection.  Derhamf  mentions  a Spring  at  Upmin- 
fter,  which  he  could  never  perceive  by  his  eye  to  be  dimi- 
nished, in  the  greateft  droughts,  even  when  all  the  ponds  in 
the  country,  as  well  as  an  adjoinining  brook,  have  been  dry 
for  Several  months  together.  In  the  rainy  SeaSons,  alSo,  it 
was  never  overflowed ; except  Sometimes,  perhaps,  for  an 
hour  or  So,  upon  the  immiflion  of  the  external  rains.  He, 
therefore,  juftly  enough  concludes,  that  had  this  Spring  its 
origin  from  rain  or  vapour,  there  would  be  found  an  increafe 
or  decreafe  of  its  water,  corresponding  to  the  cauSes  of  its 
production. 

Thus  the  reader,  after  having  been  tofled  from  one  hypo- 
thefis  to  another,  muft  at  laftbe  content  to  fettle  in  confcious 
ignorance.  All  that  has  been  written  upon  this  SubjeCt,  af- 
fords him  rather  Something  to  fay,  than  Something  to  think ; 
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fomething  rather  for  others  than  for  himfelf.  Varenius,  in^ 
deed,  although  he  is  at  a lofs  for  the  origin  of  rivers,  is  by  no 
means  fo  as  to  their  formation.  He  is  pretty  pofitive  that  all 
rivers  are  artificial.  He  boldly  aflerts,  that  their  channels 
have  been  originally  formed  by  the  induftry  of  man.  His 
reafons  are*  that  when  a new  fpring  breaks  forth,  the  water 
does  not  make  itfelf  a new  channel,  but  fpreads  over  the  ad- 
jacent land,  u Thus,”  fays  he,  “ men  are  obliged  to  direct 
its  courfe ; or,  otherwife,  Nature  would  never  have  found 
one.”  He  enumerates  many  rivers  that  are  certainly  known, 
from  hiftory,  to  have  been  dug  by  men.  He  alleges,  that  no 
falt-water  rivers  are  found,  becaufe  men  did  not  want  fait— 
water  ; and  as  for  fait,  that  was  procurable  at  a lefs  expencd 
than  digging  a river  for  it.  However,  it  cofts  a fpeculative 
man  but  a fmall  expence  of  thinking  to  form  fuch  an  hypo- 
thefis.  It  may,  perhaps,  engrofs  the  reader’s  patience  to  de- 
tain him  longer  upon  it. 

Neverthelefs,  though  Philofophy  be  thus  ignorant,  as  to 
the  production  of  rivers,  yet  the  laws  of  their  motion,  and  the 
nature  of  their  currents,  have  been  very  well  explained.  The 
Italians  have  particularly  diftinguifhed  themfelves  in  this  re- 
fpe£t  5 and  it  is  chiefly  to  them  that  we  are  indebted  for  the 
improvement*. 

All  rivers  have  their  fource  either  in  mountains,  or  elevated 
lakes ; and  it  is  in  their  defcent  from  thefe  that  they  acquire 
that  velocity  which  maintains  their  future  current.  At 
firft  their  courfe  is  generally  rapid  and  headlong  * but  it 
is  retarded  in  its  journey,  by  the  continual  fri&ion  againft 
its  banks,  by  the  many  obflacies  it  meets  to  divert  its 
ftream,  and  by  the  plains  generally  becoming  more  level 
as  it  approaches  towards  the  fea* 

If  this  acquired  velocity  be  quite  fpent,  and  the  plain 
through  which  the  river  pafles  is  entirely  level,  it  will,  not- 
withftanding,  ftili  continue  to  run  from  the  perpendicular 
preffure  of  the  water,  which  is  always  in  exa£t  proportion  to 
the  depth.  This  perpendicular  preffure  is  nothing  more 
than  the  weight  of  the  upper  waters  preffing  the  lower  out 
of  their  places,  and,  confequently,  driving  them  forward,  as 
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they  cannot  recede  againft  the  dream.  As  this  prefigure  is 
greateft  in  the  deeped  parts  of  the  river,  fo  we  generally 
find  the  middle  of  the  dream  mod  rapid  ; both  becaufe  it 
has  the  greated  motion  thus  communicated  by  the  preflure, 
and  the  fewed  obdrudions  from  the  banks  on  either  fide. 

Rivers  thus  fet  into  motion  are  almod  always  found  to 
make  their  own  beds.  Where  they  find  the  bed  elevated, 
they  wear  its  fubdance  away,  and  depofit  thefediment  in  the 
next  hollow,  fo  as  in  time  to  make  the  bottom  of  their  chan- 
nels even.  On  the  other  hand,  the  water  is  continually 
gnawing  and  eating  away  the  banks  on  each  fide ; and  this 
with  more  force  as  the  current  happens  to  drike  more  di- 
rectly againd  them.  By  thefe  means,  it  always  has  a ten- 
dency to  render  them  more  draight  and  parallel  to  its  own 
courie.  Thus  it  continues  to  rectify  its  banks,  and  enlarge 
its  bed;  and,  confequently,  to  diminifh  the  force  of  its 
dream,  till  there  becomes  an  equilibrium  between  the  force- 
of  the  water,  and  the  refidance  of  its  banks,  upon  which 
both  will  remain  without  any  further  mutation.  And  it  is 
happy  for  man  that  bounds  are  thus  put  to  the  erofion  of  the 
earth  by  water ; and  that  we  find  all  rivers  only  dig  and 
widen  themfelves  but  to  a certain  degree  *. 

In  thofe  plainsf  and  large  valleys  where  great  rivers  flow, 
the  bed  of  the  river  is  ufually  lower  than  any  part  of  the 
valley.  But  it  often  happens,  that  the  furface  of  the  water 
is  higher  than  many  of  the  grounds  that  are  adjacent  to  the 
banks  of  the  dream.  If,  after  inundations,  we  take  a view 
of  feme  rivers,  we  fhall  find  their  banks  appear  above  water, 
at  a time  that  all  the  adjacent  valley  is  overflown.  This 
proceeds  from  the  frequent  depofition  of  mud,  and.fuch  like 
fubdances  upon  the  banks,  by  the  rivers  frequently  over- 
flowing ; and  thus,  by  degrees,  they  become  elevated  above 
the  plain ; and  the  water  is  often  feen  higher  alfo. 

Rivers,  as  every  body  has  feen,  are  always  broaded  at  the 
mouth,  and  grow  narrower  towards  their  fource.  But  what 
is  lefs  known,  and  probably  more  deferving  curioflty,  is,  that 
they  run  in  a more  direCf  channel  as  they  immediately  leave 

* Guglielmini  della  Natura  de  Flumi,  paffim. 
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their  fources ; and  that  their  finuofities  and  turnings  become 
more  numerous  as  they  proceed.  It  is  a certain  fign  among 
the  favages  of  North  America,  that  they  are  near  the  fea 
when  they  find  the  rivers  winding,  and  every  now  and  then 
changing  their  direction.  And  this  is  even  now  become  an 
indication  to  the  Europeans  themfelves,  in  their  journies 
through  thofe  tracklefs  fotefts.  As  thofe  finuofities*  there- 
fore, increafe  as  the  river  approaches  the  fea,  it  is  not  to  be 
wondered  at  that  they  fometimes  divide,  and  thus  difem- 
bogue  by  different  channels.  The  Danube  difembogues  into 
the  Euxine  by  feven  mouths  ; the  Nile  by  the  fame  number  5 
and  the  Wolga  by  feventy. 

The  currents*  of  rivers  are  to  be  eftimated  very  differently 
from  the  manner  in  Which  thofe  writers  who  have  given  us 
. mathematical  theories  on  this  fubjecf,  reprefent  them.  They 
found  their  calculations  upon  the  furface  being  a perfect- 
plain  from  one  bank  to  the  other  : but  this  is  not  the  aCtual 
Hate  of , Nature  ; for  rivers,  in  general,  rife  in  the  middle; 
and  this  convexity  is  greateft  in  proportion  as  the  rapidity  of 
the  dream  is  greater.  Any  perfon  to  be  convinced  of  this, 
need  only  lay  his  eye,  as  nearly  as  he  can,  on  a level  with  the 
dream,  and  looking  acrofs  to  the  oppofite  bank,  he  will  per- 
ceive the  river  in  the  midd  to  be  elevated  confiderably  above 
what  it  is  at  the  edges.  This  rifing,  in  fome  rivers,  is  often 
found  to  be  three  feet  high  ; and  is  ever  increafed  in  propor- 
tion to  the  rapidity  of  the  dream.  In  this  cafe,  the  water  in 
the  midd  of  the  current  lofes  a part  of  its  weight,  from  the 
velocity  of  its  motion  ; while  that  at  the  fides,  for  the  con- 
trary reafon  finks  lower.  It  fometimes,  however,  happens, 
that  this  appearance  is  reverfed  ; for  when  tides  are  found  to 
How  up  with  violence  againd  the  natural  current  of  the  wa- 
ter, the  greated  rapidity  is  then  found  at  the  fides  of  the  ri- 
ver, as  the  water  there  lead  refids  the  influx  from  the  fea. 
On  thofe  occafions,  therefore,  the  river  prefents  a concave 
rather  than  a convex  furface ; and,  as  in  the  former  cafe,  the 
middle  waters  rofe  in  a ridge,  in  this  cafe  they  fink  in  a 
furrow. 

The  dream  in  all  rivers  is  more  rapid  in  proportion  as  its 
channel  is  diminifhed.  For  indance,  it  will  be  much  fwifter 

* Bufron,  de  Fleuvea,  paffim,  vol.  ii. 
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Where  it  is  ten  yards  broad,  than  where  it  is  twenty  ; for  the 
. force  behind  dill  pulhing  the  water  forward,  when  it  comes 
to  the  narrow  part,  it  muft  make  up  by  velocity  what  it  wants 
in  room. 

It  often  happens  that  the  dream  of  a river  is  oppofed  by 
one  of  its  jutting  banks,  by  an  ifland  in  the  midft,  the  arches 
of  a bridge,  or  fome  fuch  obdacle.  This  produces  not  un- 
frequently  a back  current ; and  the  water  having  palled  the 
arch  with  great  velocity,  puflies  the  water  on  each  fide  of  its 
direct  current.  This  produces  a,  fide  current,  tending  to  the 
bank  ; and  not  unfrequently  a whirlpool ; in  which  a large 
body  of  waters  are  circulated  in  a kind  of  cavity,  finking 
down  in  the  middie.  The  central  point  of  the  whirlpool  is 
always  lowed,  becaufe  it  has  the  lead  motion  : the  other 
parts  are  fupported,  in  fome  mcafure,  by  the  violence  of 
theirs,  and,  ccnfequently  rife  higher,  as  their  motion  is 
greater  ; fo  that  towards  the  extremity  of  the  whirlpool  muft 
be  higher,  than  towards  the. centre. 

If  the  llreatn  of  a river  be  dopped  at  the  furface,  and  yet 
be  free  below;  for  indance,  it  it  be  laid  over  by  a bridge 
of  boats,  there  will  then  be  a double  current;  the  water  at 
the  furface  will  flow  back,  while  that  at  the  bottom  will  pro- 
ceed with  increafed  velocity.  It  often  happens  that  the  cur- 
rent at  the  bottom  is  iwifter  than  at  the  top,  when,  upon 
violent  land-floods,  the  weight  of  waters  towards  the  fource, 
prefles  the  waters  at  the  bottom,  before  it  has  had  time  to 
communicate  its  motion  to  the  furface.  However,  in  all 
other  cafes,  the  furface  of  the  dream  is  iwifter  than  the 
bottom,  as  it  is  not  retarded  by  rubbing  over  the  bed  of  the 
river. 

It  might  be  fuppofed  that  bridges,  dams,  and  other  ob- 
dacles  in  the  current  of  a river,  would  retard  its  velocity. 
But  the  difference  they  make  is  very  inconfiderable.  The 
water,  by  thefe  doppages,  gets  an  elevation  above  the  objedl ; 
which,  when  it  has  furmounted,  it  gives  a velocity  that  re- 
compences  the  former  delay.  Iflands  and  turnings  alfo  re- 
tard the  courfe  of  the  ilream  but  very  inconfiderably ; any 
caufe  which  diminilhes  the  quantity  of  the  water,  mod:  fen- 
dbly  diminilhes  the  force  and  the  velocity  of  the  dream. 
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An  increafe*  of  water  in  the  bed  of  the  river  always  iti- 
creafes  its  rapidity ; except  in  cafes  of  inundation.  The  in- 
ftant  the  river  has  overflowed  its  banks,  the  velocity  of  its 
current  is  always  turned  that  way,  and  the  inundation  is 
perceived  to  continue  for  fome  days ; which  it  would  not 
otherwife  do,  if,  as  foon  as  the  caufe  was  difcontinued,  it  ac- 
quired its  former  rapidity. 

A violent  {form,  that  fets  dire&Iy  up  againft  the  courfe  of 
the  ftream,  will  always  retard,  and  fometimes  entirely  flop 
its  courfe.  I have  feen  an  inftance  of  this,  when  the  bed  of 
a large  riever  was  left  entirely  dry  for  fome  hours,  and  fifh 
were  caught  among  the  ftones  at  the  bottom. 

Inundations  are  generally  greater  towards  the  fource  of 
rivers  than  farther  down  *,  becaufe  the  current  is  generally 
fwifter  below  than  above ; and  that  for  the  reafons  already 
afligned. 

A little  river  f may  be  received  into  a large  one,  without 
augmenting  either  its  width  or  depth.  This,  which  at  firft 
View  Teems  a paradox,  is  yet  very  eafily  accounted  for.  The 
little  river,  in  this  cafe,  only  goes  towards  increafing  the 
fwiftnefs  of  the  larger,  and  putting  its  dormant  waters  into 
motion.  In  this  manner  the  Venetian  branch  of  the  Po  was 
pufhed  on  by  the  Ferarefe  branch  and  that  of  Panaro,  with- 
out any  enlargement  of  its  breadth  or  depth  from  thefe  ac-' 
ceffions. 

A river  tending  to  enter  another,  either  perpendicularly, 
or  in  an  oppofite  direction,  will  be  diverted,  by  degrees, 
from  that  direction  j and  be  obliged  to  make  itfelf  a more 
favourable  entrance  downward,  and  more  confpiring  with 
the  ftream  of  the  former. 

The  union  of  two  rivers  into  one,  makes  it  flow  the 
fwifter  *,  fince  the  fame  quantity  of  water,  inftead  of  rubbihg 
againft  four  fhores,  now  only  rubs  againft  two.  And,  be- 
fides,  the  current  being  deeper,  becomes,  of  confequence,- 

more  fitted  for  motion.  1 

With  refpedt  to  the  places  from  whence  rivers  proceed, 
it  maybe  taken  for  a general  rule,  that  the  largeftf  and 
higheft  mountains  fupply  the  greateft  and  moft  extenfive 

* Buffon,  vol.  ii.  p.  62.  f Guslielmini,  ibid. 
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rivers.  It  may  alfo  remarked,  in  whatever  dire£tion  the 
ridge  of  the  mountain  runs,  the  river  takes  an  oppofite 
courfe.  If  the  mountain,  for  infbnce,  ftretches  from 
north  to  fouth,  the  river  runs  from  eaft  to  weft ; and  fo 
contrariwife.  Thefe  are  fome  of  the  moft  generally  received 
opinions  with  regard  to  the  courfe  of  rivers ; however,  they 
are  liable  to  many  exceptions  ; and  nothing  but  an  a£lual 
knowledge  of  each  particular  river  can  furnifti  us  with  an 
exadt  theory  of  its  current. 

The  largeft  rivers  of  Europe  are,  firft,  the  Wolga,  which 
is  about  fix  hundred  and  fifty  leagues  in  length,  extending 
from  Refchow  to  Aftrachan.  It  is  remarkable  of  this  river, 
that  it  abounds  with  water  during  the  fummer  months  of 
May  and  June*,  but  all  the  reft  of  the  year  is  fo  fhallow  as 
fcarce  to  cover  its  bottom,  or  allow  a paflage  for  loaded  vef- 
fels  that  trade  up  its  ftream.  It  was  up  this  river  that  the 
Englifli  attempted  a trade  into  Perfia,  in  which  they  were  fo 
unhappily  difappointed,  in  the  year  1741.  The  next  in  or- 
der is  the  Danube.  The  courfe  of  this  is  about  four  hun- 
dred and  fifty  leagues,  from  the  mountains  of  Switzerland 
to  the  Black  Sea.  It  is  fo  deep  between  Buda  and  Belgrade, 
that  the  Turks  and  Chriftians  have  fleets  of  men  of  war  upon 
it  *,  which  frequently  engaged,  during  the  laft  war  between 
the  Ottomans  and  the  Auftrians : however,  it  is  unnavigable 
further  dowm,  by  reafon  of  its  cataracts,  wrhich  prevent  its 
commerce  into  the  Black  Sea.  The  Don,  or  Tanais,  which 
is  four  hundred  leagues  from  the  fource  of  that  branch  of  it 
called  the  Sofiia,  to  its  mouth  in  the  Euxine  fea.  In  one 
part  of  its  courfe,  it  approaches  near  the  Wolga*,  and  Peter 
the  Great  had  adlually  begun  a canal,  by  which  he  intended 
joining  tliofe  two  rivers ; but  this  he  did  not  live  to  finifn. 
The  Nieper,  or  Borifthenes,  wdiich  rifes  in  the  middle  or 
Mufcovy,  and  runs  a courfe  of  three  hundred  and  fifty 
leagues,  to  empty  itfelf  into  the  Black  Sea.  The  old  Cof- 
facks  inhabit  the  banks  and  iflands  of  this  river ; and  fre- 
quently crofs  the  Black  Sea,  to  plunder  the  maritime  places 
on  the  coafts  of  Turkey.  The  Dwina  ; which  takes  its  rife 
in  a province  of  the  fame  name  in  Rufiia,  then  runs  a courfe 
of  three  hundred  leagues,  and  difembogues  into  the  White 
Sea,  a little  below  Archangel. 
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The  larged:  rivers  of  Aha  are,  the  Doanho,  in  China, 
which  is  eight  hundred  and  fifty  leagues  in  length,  computing 
from  its  fource  at  Raja  Ribron,  to  its  mouth  in  the  Gulph 
of  Changi.  The  Jenifca  of  Tartary,  about  eight  hundred 
leagues  in  length,  from  the  lake  Selinga,  to  the  Icy  Sea. 
This  river  is,  by  force,  fuppofed  to  fupply  mod  of  that  great 
quantity  of  drift  wood  which  is  feen  floating  in  the  feas, 
near  the  Artie  circle.  The  Oby,  of  five  hundred  leagues 
running  from  the  lake  of  Kila  into  the  Northern  Sea.  The 
Amour,  in  Eafcern  Tartary,  whofe  courfe  is  about  five  hun- 
dred and  feventy-five  leagues,  from  its  fource  to  its  entrance 
into  the  fea  of  Kamtfkatka.  The  Kiam,  in  China,  five  hun- 
dred and  fifty  leagues  in  length.  The  Ganges,  one  of  the 
mod  noted  rivers  in  the  world,  and  about  as  long  as  the  for- 
mer. It  rifes  in  the  mountains  which  feparate  India  from 
Tartary  *,  and  running  through  the  dominions  of  the  Great 
Mogul,  difcharges  itfelf  by  feveral  mouths  into  the  bay  of 
Bengal.  It  is  not  only  efteemed  by  the  Indians  for  the 
depth,  and  purenefs  of  its  ftream,  but  for  a fuppofed  fandkity 
which  they  believe  to  be  in  its  waters.  It  is  vifited  annually 
by  feveral  hundred  thoufand  pilgrims,  who  pay  their  devo-  \ 
tions  to  the  river  as  to  a god  \ for  favage  fimplicity  is  always  • 
known  to  miflake  the  bleffings  of  the  Deity,  for  the  Deity  j 
himfeif.  They  carry  their  dying  friends  from  diftant  coun- 
tries, to  expire'  on  its  banks  •,  ’ a,nd  to  be  buried  in  its  ftream.  i 
The  water  is  lowed  in  April  or  May  \ but  the  rains  beginning 
to  fall  foon  after,  the  flat  country  is  overflowed  for  feveral 
miles,  till  about  the  end  of  September  t,  the  waters  then  be- 
gin to  retire,  leaving  a prolific  fediment  behind,  that  enriches 
the  foil,  and,  in  a few  days  time,  gives  a luxuriance  to  vege- 
tation, beyond  what  can  be  conceived  by  an  European*  Next 
to  this  may  be  reckoned  the  dill  more  celebrated  river  Eu- 
phrates. This  rifes  from  two  fources,  northward  of  the  city 
Erzerum,  in  Turcomania,  and  unites  about  three  days  jour- 
ney below  the  fame,  from  whence,  after  performing  a courfe 
of  five  hundred  leagues,,  it  falls  into  the  gulph  of  Perfia, 
fifty  miles  below  the  city  of  Baflora  in  Arabia.  The  river 
Indus  is  extended  from  its  fource  to  its  difeharge  into  the 
Arabian  fea,  four  hundred  leagues. 
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The  largefl  rivers  of  Africa  are,  the  Senega],  .which  runs 
a courfe  of  not  lefs  than  eleven  hundred  leagues,  compre- 
hending the  Niger,  which  foine  have  fuppofed  to  fall  into  it. 
However  later  accounts  feem  to  affirm  that  the  Niger  is  loll 
in  the  fands,  about  three  hundred  miles  up  from  the  weilern 
coafts  of  Africa.  Be  this  as  it.  may,  the  Senegal  is  wcsl 
known  to  be  navigable  for  more  than  three  hundred  leagues 
up  the  country ; and  how  much  higher  it  may  reach  is  not 
yet  difeovered,  as  . the  dreadful  fatality  of  the  inland  parts  of 
Africa,  not  only  deter  curiofity,  but, even  avarice,  which  is 
a much  ftrohger  paffion.  At  the  end  of  laft  war,  of  fifty 
Engliffimen  that  were  fent  to  the  factory  at  Galam,  a place 
taken  from  the  French,  and  .nine  hundred  miles  up  the  riveiy 
.only  one  returned  to  tell  the  fate  of  his,  companions,  who 
were  deftroyed  by  the  climate.  The  celebrated  river  Nile  is 
faid  to  be  nine  hundred  and  feventy  leagues,  from  its  fource 
among  the  mountains  of  the  Moon,  in  Upper  ^Ethiopia,  to 
its  opening  into  the  Mediterranean  Tea.  The  fpurces  of  this 
river  were  confidered  as  infc.rutable  by  the  ancients  ; and  the 
caufes  of  its  periodical  inundation  were  equally  known. 
They  have  both  been  afeertained  by  the  miuionaries  who 
liave  travelled  into  the  interior  parts  of  Ethiopia.  The  Nile 
takes  its  rife  in  the  kingdom  of  Gojam*,  from  a fmall  aper- 
ture on  the  top  of  a mountain,  which,  though  not  above  a 
foot  and  a half  over,  yet  w'as  unfathomable.  This  fountain, 
when  arrived  at  the  fofft  of  the  mountain,  expands  into  a 
river  ; and,  being  joined  by  others,  forms  a lake  thirty  leagues 
long,  and  as  many  broad  ; from  this,  its  channel,  in  feme 
meafure,  winds  back  to  the  country  where  it  firfl  began  *9 
from  thence,  precipitating  by  frightful  cataracts,  it  travels 
through  a variety  of  defert  regions,  equally  formidable,  fuch 
as  Amhara,  Olaca,  Damot,  and  Xaoa.  Upon  its  arrival  in- 
the  kingdom  of  Upper  Egypt,  it  runs  through  a rocky  chan- 
nel, which  fome  late  travellers  have  mifiaken  for  its  catara&s. 
In  the  beginning  of  its  courfe,  it  receives  many  lefler  rivers  in- 
to it ; and  Pliny  was  miftaken,  in  faying  that  it  received  none. 
In  the  beginning  alfo  of  its  courfe,  it  has  many  windings; 
but,  for  above  three  hundred  leagues  from  the  fea,  it  runs 

* Kircher,  Mund,  SubL  vol.  it.  p.  72, 
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in  a direct  line.  Its  annual  overflowings  arife  from  a very 
obvious  caufe,  which  is  almoft  universal  with  the  great  rivers 
that  take  their  fource  near  the  line.  The  rainy  feafon,  which 
is  periodical  in  thofe  climates,  flood  the  rivers  ; and  as  this 
always  happens  in  our  fummer,  fo  the  Nile  is  at  that  time 
overflown.  From  thefe  inundations,  the  inhabitants  of 
Egypt  derive  happinefs  and  plenty  ; and,  when  the  rivet 
does  not  arife  to  its  accuftomed  heights,  they  prepare  for  an 
indifferent  harveft.  It  begins  to  overflow  about' the  feven~ 
teenth  of  June;  it  generally  continues  to  augment  for  forty 
days,  and  decreafes  in  about  as  many  more.  The  time  of 
encreafe  and  decreafe,  however,  is  much  more  inconfidera- 
ble  now  then  it  was  among  the  ancients.  Herodotus  informs 
its,  that  it  was  an  hundred  days  rifing,  and'  as  many  falling  £ 
which-  (hews  that  the  inundation  was  much  greater  at  that' 
time  than  at  prefent.  Mr.  BufFon*  has  aferibed  the  prefen t 
diminution,  as  well  to  the  leflening  of  the  Mountains  of  the 
Moon,  by  their  fubftance  having  fo  long  been  wafhed  down 
with  the  flream,  as  to  the  rifing  of  the  earth  in  Egypt,  that  has 
for  fo  many  ages  received  this  extraneous  fupply.  But  we 
do  not  find,  by  the  buildings  that  have  remained  fince  the 
times  of  the  ancients,  that  the  earth  is  much  raifed  fince 
then.  Befides  the  Nile  in  Africa,  we  may  reckon  the  Zara, 
and  the  Coanza,  from  the  greatnefs  of  whofe  openings  into 
the  fea,  and  the  rapidity  of  whofe  ftreams,  we  form  an  efti- 
mate  of  the  great  diftance  from  whence  they  come.  Their 
courfes,  however,  are  fpent  in  watering  defects  and  fiavage 
countries,  whofe  poverty  or  fiercenefs  • have  kept  Grangers 
awray. 

But  of  all  parts  of  the- world,  America,  as  it  exhibits  the 
molt  lofty  mountains,  fo  alfo  it  fupplies  the  large  ft  rivers; 
The  foremoft  of  thefe  is  the  great  river  Amazons,  which, 
from  its  fource  in  the  lake  of  Lau-ricocha,  to  its  difehargd 
into  the  Wefterri  Ocean,  performs  a courfe  of  more  than 
twelve  hundred  leagues f.  The  breadth  and  depth  of  this 
river  is  anfwerablc.  to  its  vaft  length ; and,  where  its  width 
is  moft  contrafted,  its  depth  is  augmented  in  proportion. 
So  great  is  the  body  of  its  waters,  that  other  rivers,  - though 

* Euffoh,  vol.  Vi.  p.  3a0  "f-  U’loa,  vol,  i.  p.  38s, 
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oefore  the  objects  of  admiration,  are  loft  in  its  boforn. 
It  proceeds,  after  their  jundlion,  with  its  ufual  appearance, 
without  any  vifible  change  in  its  breadth  or  rapidity  j and. 
If  we  may  fo  esprefs  it,  remains  great  without  oftentation. 
In  fome,  places  it  difplays  its  whole  magnificence,  dividing 
into  feveral  large  branches,  and  encomp^fling  a multitude  of 
iflands  ; and,  at  length,  difcharging  itfelf  into  the  ocean,  by 
a channel  of  an  hundred  and  fifty  miles  broad.  Another 
river,  that  may  almoft  rival  the  former,  is  the  St.  Lawrence, 
in  Canada,  which  rifing  in  the  lake  Aflfiniboils,  palTes  from 
one  lake  to  another,  from  Chriftineaux  to  Alempigo ; from 
thence  to  lake  Superior  ; thence  to  the  lake  Hurons ; to  lake 
Erie  ; to  lake  Ontario ; and,  at  laft,  after  a courfe  of  nine 
hundred  leagues,  pours  their  collected  waters  into  the  At- 
lantic Ocean.  The  river  Mifiiffippi  is  of  more  than  feven 
hundred  leagues  in  length,  beginning  at  its  fource  near  the 
lake  Afliniboils,  and  ending  at  its  opening  into  the  gulph  of 
Mexico.  The  river  Plate  runs  a length  of  more  than  eight 
hundred  leagues  from  its  fourcq  in  the  river  Parana,  to  its 
month.  The  river  Oroonoko  is  feven  hundred  and  fifty-five 
leagues  in  length,  from  its  fource  near  Pafto,  to  its  difcharge 
into  the  Atlantic  Ocean. 

Such  is  the  amazing  length  of  the  greateft  rivers ; and 
even  in  fome  of  thefe,  the  moft  remote  lources  very  proba- 
bly yet  continue  unknown.  In  fadl,  if  we  confider  the  num- 
ber of  rivers  which  they  receive,  and  the  little  acquaintance 
we  have  with  the  regions  through  which  they  run,  it  is  not 
to  be  wondered  at  that  geographers  are  divided  concerning 
tfie  fources  of  moft  of  them.  As  among  a number  of  roots 
by  which  nourilhment  is  conveyed  to  a (lately  tree,  it  is  dif- 
ficult to  determine  precifely  that  by  which  the.  tree  is  chiefly 
fupplied  ; fo  among  the  many  branches  of  a great  river,  it  is 
equally  difficult  to  tell  which  is  the  original.  Hence  it  may 
eafily  happen,  that  a fmaller  branch  is  taken  for  the  capital 
ftream  *,  and  its  runnings  are  purfued,  and  delienated,  in 
prejudice  of  fome  other  branch  that  better  deferved  the  name 
and  the  defeription.  In  this  mamier  * in  Europe,  the  Da- 
nube is  known  to  receive  thirty  letter  rivers:  the  Wolga, 
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thirty- two  or  thirty-three.  In  Afia,  the  Hohanno  receives 
thirty-five  ; the  Jenifca  ahoye  fixty  j the  Oby  as  many  ; the 
Amour  about  forty ; theNanqum  receives  thirty  rivers  ; the 
Ganges  twenty ; and  Euphrates  about  eleven.  In  Africa, 
the  Senegal  receives  more  than  twenty  rivers ; the  Nile  re- 
ceives not  one  for  five  hundred  leagues  upwards,  and  then 
only  twelve  or  thirteen.  In  America,  the  river  Amazons 
receives  above  fixty,  and  thofe  very  confiderable  ; the  river 
St.  Lawrence  about  forty,  counting  thofe  which  fall  into  its 
lakes  ;'  the  Mifliffippi^  receives  forty  ; and  the  river  Plate 
abbve  fifty. 

I mentioned  the  inundations  of  the  Ganges  and  the  Nile, 
but  aimoft  every  other  great  river  wnofe  fource  lies  within 
the  tropics,  have  their  ftated  inundations  alfo.  The  river 
Pegu  has  been  called,  by  travellers,  the  Indian  Nile,  becaufe 
of  the  fimilar  overflowings  of  its  flream  : this  it  does  to  an 
extent  of  thirty  leagues  on  each  fide ; and  fo  fertilizes  the 
foil,  that  the  inhabitants  fend  great  quantities  of  rice  into 
other  countries,  and  have  ftill  abundance  for  their  own  con- 
fumption.  The  river  Senegal  has  likewife  its  inundations, 
which  cover  the  whole  flat  country  of  Negroland,  beginning 
and  ending  much  about  the  fame  time  with  thofe  of  the 
Nile ; as,  in  fadl,  both  rivers  rife  from  the  fame  mountains. 
But  the  difference  between  the  effefts  of  the  inundations  in 
each  river,  is  remarkable  : in  the  one,  it  diftributes  health 
and  plenty;  in  the  other,  difeafes,  famine,  and  death. 
The  inhabitants  along  the  trorrid  coafts  of  the  Senegal,  can 
receive  no  benefit  from  any  additional  manure  the  river  may1 
carry  down  to  their  foil,  which  is,  by  Nature,  more  than 
fufficientiy  luxuriant ; or,  even  if  they  could,  they  have  not 
induftry  to  turn  it  to  any  advantage.  The  banks,  therefore, 
of  the  river,  lies  uncultivated,  overgrown  with  rank  and 
noxious  herbage,  and  infefted  with  thoufands  of  animals  of 
various  malignity.  Every  new  flood  only  tends  to  increafe 
the  ranknefs  of  the  foil,  and  to  provide  frefh  fhelter  for  the 
creatures  that  infeft  it.  If  the  flood  continues  but  a few  days 
longer  than  ufual,  v the  improvident  inhabitants,  who  are 
driven  up  in  the  higher  grounds,  want  provifions,  and 
a famine  enfues.  When  the  river  begins  to  return  into 
its  channel,  the  humidity  and  heat  of  the  air  are  equally 
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fatal ; and  the  carcafles  of  infinite  numbers  of  animals* 
jfwept  away  by  the  inundation,  putrifying  in  the  fun,  produce 
a flench  that  is  alnioft  infupportable.  But  eveij  the  luxu- 
riance of  the  vegetation  becomes  a nuifance.  I have 
been  affined,  by  pericns  of  veracity  who  have  been  up  the 
river  Senegal,  that  there  are  fome  plants  growing  along 
the  coalt,  the  fmell  of  which  is  fo  powerful,  that  it  is 
hardly  to-  be  endured.'  It  is  certain,  that  all  the  failors  and 
foldiers  who  have  been  at  any  of  our  fadlories  there,  afcribe 
the  unwltolefomenefs  of  the  voyage  up  the  dream,  to  the 
vegetable  vapour.  However  this  be,  the  inundations  of  the 
rivers  in  this  wretched  part  of  the  globe,  contribute  fcarce 
any  advantage,  if  we  except  the  beauty  of  the  profpecls 
which  they  afford.  Thefe,  indeed,  are  finifhed  beyond  the 
utmofl  reach  of  art : a ipacious  glafly  river,  with  its  banks 
here  and  there  fringed  to  the  very  furface  by  the  mangrove- 
tree,  that  grows  down  into  the  water,  prefents  itfelf  to 
view ; lofty  foreds  of  various  colours,  with  openings  be- 
tween, carpeted  with  green  plants,  ' and  the  mod  gaudy- 
flowers  ; beads  and  animals,  of  various  kinds,  that  band 
upon  the  banks  of  the  river,  and,  with  a fort  of  wild 
curiofity,  furvey  the  mariners  as  they  pafs,  contribute  to 
heighten  the  feene.  This  is  the  fketch  of  an  African  pro- 
ject; which  delights  the  eye,  even  while  it  dedroys  the 
conditution.' 

Befide  thefe  annually  periodical  inundations,  there  are  many 
rivers  that  overflow  at  much  flmrter  intervals.  Thus  mod 
of  thofe  in  Peru  and  Chili  have  fcarce  any  motion  by  night; 
but  upon  the  appearance  of  the  morning  fun,  they  refume 
their  former  rapidity:  this  proceeds  from  the  mountain 
fnows,  which  melting  with  the  heat,  increafe  the  dream, 
and  continue  to  drive  on  the  current  while  the  fun  continues 
to  diffolve  them.  Some  rivers  alfo  flow  with  an  even  heady- 
current,  from  their  fource  to  the  fea  ; others  flow  with 
greater  rapidity,  their  dream  being  poured  down  in  a cataracd, 
or  fwallowed  by  the  fands,  before  they  reach  the  fea. 

The  rivers  of  thofe  countries  that  have  been  lead  inhabited, 
are  ufually  more  rocky,  uneven,  and  broken  into  water- 
falls or  cataradls,  than  thofe  where  the  indudry  of  man 
has  been  more  prevalent.  Wherever  man  comes,  Nature 
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puts  on  a milder  appearance : the  terrible  and  the  fubkrne, 
are  exchanged  for  the  gentle  and  the  ufeful  *,  the  catarabt  is 
Hoped  away  inte  a placid  itream  ; and  the  banks  become 
more  fmooth  and  even*.  It  mult  have  required  ages  to 
render  the  Rhone  or  the  Loire  navigable  ; their  beds  muft 
have  been  cleaned  and  directed  ; their  inequalities  removed ; 
and  by  a long  courfe  of  mdiiftry,  Nature  muft  have  been 
taught  to  confpire  with  the  defires  of  her  controller.  Every 
one’s  experience  muft  have  fupplied  inftances  of  rivers  thus 
being  made  to  Sow  more  evenly,  and  more  beneficially  to 
mankind  ; but  there  are  fome  whofe  currents  are  fo  rapid, 
and  falls  fo  precipitate,  that  no  art  can  obviate  ; and  that 
muft  for  ever  remain  as  amazing  inftanees  of  inccprrigible 
Nature. 

Of  this  kind  ajre  the  catara&s  of  the  Rhine  ; one  of  which 
I have  leen  exhibit  a very  ftrange  appearance  ; it  was  that  at 
Schathaufen,  which  was  frozen  quite  acrofs,  and  the  water 
flood  in  columns  where  the  cataract  had  formerly  fallen. 
The  Nile,  as  was  faid,  has  its  cataracts.  The  river  Vologda, 
in  Ruflia,  has  two.  The  river  Zara,  in  Africa,  has  one 
near  its  fource.  The  river  Velino,  in  Italy,  has  a cataract 
of  above  an  hundred  and  fifty  feet  perpendicular.  Near 
the  city  of  Go tten burgh f,  in  Sweden,  the  river  rufhes 
down  from  a prodigious  high  precipice,  into  a deep  pit, 
with  terrible  a noife,  and  fuch  dreadful  force,  that  thofe  trees 
defigued  for  the  malts  of  fhips,  which  are  floated  down  the 
river,  ufually  are  turned  upfide  down  in  there  fall,  and 
often  are  fhattered  to  pieces,  by  being  daffied  againft  the 
furface  of  the  water  in  the  pit ; this  occurs  if  the  malts 
fall  Tideways  upon  the  water  j but  if  they  fall  endways,  they 
dive  lo  far  'under  water,  that  they  difappear  for  a quarter  of 
an  hour,  or  more : the  pit  into  which  they  are  thus  plunged, 
has  been  often  founded  with  a line  of  fome  hundred  fathoms 
long,  but  no  ground  has  been  found  hitherto.  There  is 
alfo  a catarabt  at  Powerfcourt,  in  Ireland,  in  which,  if  I 
am  rightly  informed,  the  water  falls  three  hundred  feet  per- 
pendicular; which  is  a greater  defcent  than  that  of  any 
other  cataract  in  any  part  of  the  world.  There  is  a catarabl 
at  Albany,  in  the  province  of  New-York,  which  pours  its 
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ftream  fifty  feet  perpendicular.  But  of  all  the  catarafls 
iii  the  world,  that  of  Niagara,  in  Canada,  if  we  confider 
the  great  body  of  water  that  falls,  muft  allowed  to  be 
the  greateft,  and  the  molt  aftbniihing. 

This  amazing  fall  of  water  is  made  by  the  river  St.  Law- 
rence, in  its  paflage  from  the  lake  Erie  into  the  lake  Ontario. 
We  have  already  faid  that  St.  Lawrence  was  one  of  the 
largeft  rivers  in  the  world  ; and  yet  the  whole  of  its  waters 
are  here  poured  down,  by  a fall  of  an  hundred  and  fifty 
feet  perpendicular.  It  is  not  eafy  to  bring  the  imagination 
to  correfpond  with  the  greatnefs  of  the  fcene  ; a river,  ex- 
tremely deep  and  rapid,  and  that  ferves  to  drain  the  Waters 
of  almoft  all  North  America  into  the  Atlantic  ocean,  is 
here  poured  precipitately  down  a ledge  of  rocks,  that  rife, 
like  a wall,  acrofs  the  whole  bed  of  its  ftream.  The  width 
of  the  river  a little  above,  is  near  three  quarters  of  a mile 
broad ; and  the  rocks,  where  it  grows  narrower,  are  four 
hundred  yards  over.  Their  direction  is  not  ftraight  acrofs, 
but  hollowing  inwards  like  a horfe-fhoe  i fo  that  the  cataradf, 
which  bends  to  the  fhape  of  the  obftacle,  rounding  inwards, 
prefents  a kind  of  theatre  the  moft  tremendous  in  Nature. 
Juft  in  the  middle  of  this  circular  wall  of  waters,  a little 
iiland,  that  has  braved  the  fury  of  the  current,  prefents  one 
of  its  points,  and  divides  the  ftream  at  top  into  two  *,  but 
it  unites  again  long  before  it  has  got  to  the  bottom.  The 
tioife  of  the  fall  is  heard  at  feveral  leagues  diftance  ; and 
the  fury  of  the  waters  at  the  bottom  of  their  fall,  is  incon- 
ceivable. The  dalhing  produces  a mill  that  rifes  to  the 
very  clouds  $ and' that  produces  a moft  beautiful  rainbow, 
when  the  fun  fhines*  It  may  eafily  be  conceived,  that  fuch 
a cataract  quite  deftroys  the  navigation  of  the  ftream ; and 
yet  fome  Indian  canoes,5  as  it  is  faid,  have  been  known  to 
Venture  down  it  with  fafety.  * 

Of  thofe  rivers  that  lofe  themfelv.es  in  the  fands,  or  are 
fwallowed  up  by  chafms  in  the  earth,  we  have  various  in- 
formation. What  we  are  told  by  the  ancients,  of  the  Al- 
pheus,  in  Arcadia,  that  finks  into  the  ground,  and  rifes 
again  near  Syracufe,  in  Sicily,  where  it  takes  the  name  of 
Arethufa,  is  rather  more  known  than  credited.  But  we 
have  better  -information  with  refpect  to  tho  river  Tigris 
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being  loft  in  this  manner  under  Mount  Taurus  ; of  the 
Guadalquiver,  in  Spain,  being  buried  in  the  fands ; of  the 
river  Greata,  in  York  (hi  re,  running  under  ground,  and 
rifmg  again ; and  even  of  the  great  Rhine  itfelf,  a part  of 
which  is  no  doubt  loft  in  the  fands,  a little  above  Leyden. 
But  it  ought  to  be  obferved  of  this  river,  that  by  much  the 
greateft  part  arrives  at  the  ocean  ; for,  although  the  ancient 
channel  which  fell  into  the  fea,  a little  to  the  weft  of  that* 
city,  be  now  entirely  choked  up,  yet  there  are  (till  a number 
of  fmall  canals,  that  carry  a great  body  of  waters  to  the  fea  ; 
and,  befides,  it  has  alfo  two  very  large  openings,  the  Lech,, 
and  the  Waal,  below  Rotterdam,  by  which  it  empties  itfelf 
abundantly. 

Be  this  as  it  will,  nothing  is  more  common  in  fultry  and 
fandy  deferts,  than  rivers  being  thus  either  loft  in  the  fands, 
or  entirely  dried  up  by  the  fun.  And  hence  we  fee,  that 
under  the  line,  the  fmall  rivers  are  but  few ; for  fuch  little 
ftreams  as  are  common  in  Europe,  and  which  with  us  receive 
the  name  of  rivers,  would  quickly  evaporate,  in  thofe  parching 
and  extenfive  deferts.  It  is  even  confidently  aflerted,  that 
the  great  river  Niger  is  thus  lqfs  before  it  reaches  the  ocean ; 
and  that  its  fuppofed  mouths,  the  Gambia,  and  the  Senegal, 
are  diftincl  rivers,  that  come  a vaft  way  from  the  interior 
parts  of  the  country.  It  appears,  -therefore,  that  the  rivers, 
under  the  line  are  large  ; but  it  is  otherwife  at  the  poles*, 
where  they  muft  necefiarily  be  fmall.  In  that  defolate  re-* 
gion,  as  the  mountains  are  covered  with  perpetual  ice,  which 
melts  but  little,  or  not  at  all,  the  fprings  and  rivulets  are 
furnifhed  with  a very  fmall  fupply.  Here,  therefore,  men 
and  beafts  would  perifh,  and  die  for  thirft,  if  Providence 
had  not  ordered,  that  in  the  hardeft  winter,  thaws  jhculd 
intervene,  which  depofit  a fmall  quantity  of  fnow-water  in 
pools  under  the  ice  ; and  from  this  fource  the  wretched  in^ 
habitants  drain  a fcantv  beverage. 

Thus,  whateve  rquarter  of  the  globe  we  turn  to,  we  (hall 
find  new  reafons  to  be  fatisfied  with  that  part  of  it  in 
which  we  refute.  Our  rivers  furnilh  all  the  plenty  of 
the  African  ftream,  without  its  inundation ; they  have  all 
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the  coolnefs  of  the  polar  rivulet,  with  a more  conftant 
fupply;  they  may  want  the  terrible  magnificence  of  huge 
catara&s,  or  extenfive  lakes,'  but  they  are  more  navigable, 
and  more  tranfparent ; though  lefs  deep  and  rapid  than  the 
rivers  of  the  torrid  zone,  they  are  more  manageable,  and 
only  wait  the  will  of  man  to  take  their  direction.  The 
rivers  of  the  torrid  zone,  like  the  monarchs  of  the  country, 
jule  with  defpotic  tyranny;  profufe  in  their  bounties,  and 
ungovernable  in  their  rage.  The  rivers  of  Europe,  like 
their  kings,  are  the  friends,  and  not  the  oppreffors  of  the 
people  ; bounded  by  no  limits,  abridged  in  the  power  of 
doing  ill,  directed  by  human  fagacity,  and  only  at  freedom 
to  diltribute  happinefs  and  plenty. 


CHAP.  XV. 

OF  THE  OCEAN  IN  GENERAL  ; AND  OF  ITS  SALTNESS. 

If  we  look  upon  a map  of  the  world,  we  (hall  find  that 
the  ocean  occupies  confiderably  more  of  the  globe,  than 
the  Jand  is  found  to  do.  This  immenfe  body  of  waters  is 
diflufed  round  both  the.  Old  and  New  Continent,  to  the 
fouth  ; and  may  furround  them  alfo  to  the  north,  for  what 
we  know,  but  the  ice  in  thofe  regions  has  flopped  our  in- 
quiries. Although  the  ocean,  properly  fpeaking,  is  but  one 
extenfive  fheet  of  waters,  continued  over  every  part  of  the 
globe,  without  interruption,  and  although  no  part  of  it  is 
divided  from  the  reft,  yet  geographers  have  diftinguifhed  it 
by  different  names  ; as  the  Atlantic  or  Weftern  Ocean,  the 
Northern  Ocean,  the  Southern  Ocean,  the  Pac-fic  Ocean, 
and  the  Indian  Ocean,  Others  have -divided  it  differently^ 
and  given  other  names;  as  the  Frozen  Ocean,  the  Inferior 
Ocean,  or  the  American  Ocean.  But  all  thefe  being  arbi- 
trary diftindlions,  and  not  of  Nature’s  making,  the  natu- 
ralift  may  confider  them  with  indifference. 

In  this  vaft  receptacle,  almoft  all  the  rivers  of  the  earth 
ultimately  terminate  ; nor  do  fuch  great  fupplies  feem  to 
in'creafe  its  ftqres ; for  it  is  neither  apparently  fwollen  by 
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their  tribute,  nor  diminifhed  by  their  failure ; it  (till  con- 
tinues the  fame.  Indeed,  what  is  the  quantity  of  water 
of  all  the  rivers  and  lakes  in  the  world,  compared  to  that 
contained  in  this  great  receptacle  * ? If  we  fhould  offer  to 
make  a rude  eflimate,  we  fhall  find  that  all  the  rivers  in  the 
world,  flowing  into  the  bed  of  the  fea,  with  a continuance 
of  their  prefent  flores,  would  take  up,at  lead  eight  hundred 
years  to  fill  it  to  its  prefent  height.  For,  fuppofing  the  fea 
to  be  eighty-five  millions  of  fquare  miles  in  extent,  and  a 
quarter  of  a mile,  upon  an  average,  in  depth,  this,  upon 
calculation,  will  give  above  twenty-one  millions  of  cubic 
miles  of  water,  as  the  contents  of  the  whole  ocean.  Now, 
to  eflimate  the  quantity  of  water  which  all  the  rivers  fupply, 
take  any  one  of  them  *,  the  Fo,  for  inftance,  the  quantity 
of  whofe  difcharge  into  the  fea,  is  known  to  be  one  cubic 
mile  of  water  in  twenty-fix  days.  Now  it  will  found,  upon 
a rude  computation,  from  the  quantity  of  ground  the  Po, 
with  its  influent  flreams,  covers,  that  all  the  rivers  of  the 
world  furnifh  about  two  thoufand  times  that  quantity  of 
water.  In  the  fpace  of  a year,  therefore,  they  will  have 
difcharged  into  the  fea  about  twenty-fix  thoufand  cubic 
miles  of  water;  and  not  till  eight  hundred  years,  will  they 
have  difcharged  as  much  water  as  it  contained  in  the  fea  at 
prefent.  1 have  not  troubled  the  reader  with  the  odd  num- 
bers, left  he  fliouid  imagine  I was  giving  precifion  to  a fub- 
je<5l  that  is  incapable  of  it. 

Thus  great  is  the  afiemblage  of  waters  diffufed  round  our 
habitable  globe ; and  yet,  immeafurable  as  they  feem,  they 
are  moflly  rendered  fubfervient  to  the  neceffities  and  the 
conveniences  of  fo  little  a being  as  man.  Neverthelefs,  if  it 
fhould  be  a. deed  whether  they  be  made  for' him  alone,  the 
queftion  is  not  eafily  refolved.  Some  philofophers  have 
perceived  fo  much  analogy  to  man  in  the  formation  of  the 
ocean,  that  they  have  not  hefitated  to  aflert  its  being  made 
for  him  alone.  The  diftribution  of  land  and  water f,  fay 
they,  is  admirable  *,  the  one  being  laid  againfl  the  other  fo 
fkilfully,  that  there  is  a juft  equipoife  of  the  whole  globe. 
Thus  the  Northern  ocean  balances  againfl  the  Southern ; 
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and  the  New  Continent  is  an  exadl  counterweight  to  the 
Old.  As  to  any  obje£lion  from  the  ocean’s  occupying  too 
large  a (hare  of  the  globe,  they  contend,  that  there  could 
not  have  been  a fmaller  furface  employed  to  fupply  the  earth 
with  a due  (hare  of  evaporation.  On  the  other  hand,  fome 
take  the  gloomy  fide  of  the  queftion  ; they  either  magnify  * 
its  apparent  defefl s ; or  affert,  thatf  what  feems  defers  to 
us,  may  be  .real  beauties  to  fome  wifer  order  of  beings. 
They  obferve,  that  multitudes  of  animals  are  concealed  in 
the  ocean,  and  but  a fmall  part  of  them  are  known  ; the 
reft,  therefore,  they  fail  not  to  fay,  were  certainly  made  for 
their  own  benefit,  and  not  for  ours.  How  far  either  of 
thefe  opinions  be  juft,  I will  not  prefume  to  determine  ; but 
if  this  we  are  certain,  that  God  has  endowed  us  with  abili- 
ties to  turn  this  great  extent  of  waters  to  our  own  advantage. 
He  has  made  thefe  things,  perhaps,  for  other  ufes ; but  he 
lias  given  us  faculties  to  convert  them  to  our  own.  This 
much  agitated  queftion,  therefore,  feems  to  terminate  here. 
We  (hall  never  know  whether  the  things  of  this  world  have 
been  made  for  our  ufe ; but  we  very  well  know,  that  wc 
have  been  made  to  enjoy  them.  Let  us  then  boldly  affirm,  that 
the  earth,  and  all  its  wonders,  are  ours;  ft  nee  we  are  fur- 
nifhed  with  powers  to  force  them  into  our  fervice.  Man  is 
the  lord  of  all  the  fublunary  creation ; the  howling  fava ge, 
the  winding  ferpent,  with  all  the  untameable  and  rebellious 
offspring  of  Nature,  are  deftroyed  in  the  conteft,  or  driven 
at  a diftance  from,  his  habitations.  The  extenfive  and  tem- 
peftuous  ocean,  inftead  of  limiting  or  dividing  his  power, 
only  ferves  to  affift  his  induftry,  and  enlarge  the  fphere  of 
his  enjoyments.  Its  billows,  and  its  monfters,  inftead  of 
prefenting  a feene  of  terror,  only  call  up  the  courage  of  this 
little  intrepid  being  ; and  the  greateft  dangers  that  man  now 
fears  on  the  deep,  is  from  his  fellow  creatures.  Indeed, 
when  I confider  the  human  race  as  Nature  has  formed  them, 
there  is  but  very  little  of  the  habitable  globe  that  feems  made 
for  them.  But  when  I confider  them  as  accumulating  the 
experience  of  ages,  in  commanding  the  earth,  there  is 
nothing  fo  great,  or  fo  terrible.  What  a poor  contemptible 
being  is  the  naked  favage,  (landing  on  the  beach  of  the 
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ocean,  and  trembling  at  its  tumults!  How  little  capable  is 
he  of  converting  its  terrors  into  benefits  5 or  of  faying.  Be- 
hold an  element  made  wholly  for  my  enjoyment ! He  confi- 
ders  it  as  an  angry  deity,  and  pays  it  the  homage  of  fub- 
million.  But  it  is  very  different  when  he  has  exercifed  his 
mental  powers  ■$  when  he  has  learned  to  find  his  own  fupe- 
riority,  and  to  make  it  fubfervient  to  his  commands.  It  is 
then  that  his  dignity  begins  to  appear,  and  that  the  true 
Deity  is  juftly  praifed  for  having  been  mindful  of  man  \ for 
having  given  him  the  earth  for  his  habitation,  and  the  fea  for 
an  inheritance. 

This  power  which  man  has  obtained  over  the  ocean,  was 
at  firft:  enjoyed  in  common  5 and  none  pretended  to  a right 
in  that  element  where  all  feemed  intruders.  The  fea,.  there- 
fore, was  open  to  all  till  the  time  of  the  Emperor  Juftinian. 
His  fucceflbr  Leo  granted  fuch  as  were  in  pofleffion  of  the 
fnore,  the  foie  right  of  fifhing  before  their  refpedlive  terri- 
tories. The  Thracian  Bofphorus  was  the  firft  that  was  thus 
appropriated  ; and  from  that  time  it  has  been  the  ftruggle  of 
molt  of  the  powers  of  Europe  to  obtain  an  exclufive  right  in 
this  element.  The  republic  of  Venice  claims  the  Adriatic. 
The  Danes  are  in  the  pofleffion  of  the  Baltic.  But  the-En- 
glilh  have  a more  extenfivC  claim  to  the  empire  of  all  the  feas, 
encompaffing  the  kingdoms  of  England,  Scotland,  and  Ire- 
land $ and  altho*  thefe  have  been  long  contefted,  yet  they 
are  now  confidered  as  their  indifputable  property.  Every 
one  knows  that  the  great  power  of  the  nation  is  exerted  on 
this  element ; and  that  the  inflant  England  ceafes  to  be  fu- 
perior  upon  the  ocean,  its  fafety  begins  to  be  precarious. 

It  is  in  fome  meafure  owing  to  our  dependence  upon,  the 
fea,  and  to  our  commerce  there,  that  we  are  fo  wrell  acquaint- 
ed with  its  extent  and  figure.  The  bays,  gulphs,  currents', 
and  ffiallows  of  the  ocean,  are  much  better  known  and  exa- 
mined than  the  provinces  and  kingdoms  of  the  earth  itfelf. 
The  hopes  of  acquiring  wealth  by  commerce,  has  carried 
man  to  much  greater  lengths  than  the  defire  of  gaining  in- 
formation could  have  done.  In  confequence  of  this,  there 
is  fcarce  a (trait  or  an  harbour,  fcarce  a rock  or  a quickfand, 
fcarce  an  inflexion  of  the  (bore,  or  the  jutting:  of  a promon- 
tory, that  has  not  been  minutely  defcribed.  But  as  thefe 
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prefent  very  little  entertainment  to  the  imagination,  or  de- 
light  to  any  but  thofe  whofe  purfuits  are  lucrative,  they  need 
not  be  dwelt  upon  here.  While  the  merchant  and  the  mari- 
ner are  felicitous  in  defcribirig  currents  and  foundings,  the 
naturalift  is  employed  in  obferving  wonders,  though  not  fo 
beneficial,  yet  to  him  of  a much  more  important  nature. 
The  faltnefs  of  the  fea  feems  to  be  the  foremoft. 

Whence  the  fea  has  derived  that  peculiar  bitterifh  faltnefs 
which  we  find  in  it,  appears,  by  Ariftotle,  to  have  exercifed 
the  curiofity  of  naturalifts  in  all  ages.  He  fuppofed  (and 
mankind  were  for  ages  content  with  the  folution)  that  the 
fun  continually  raifed  dry  faline  exhalations  from  the  earth, 
and  depofited  them  upon  the  fea ; and  hence,  fay  his  fol- 
lowers, the  waters  of  the  fea  are  more  fait  at  top  than  at 
bottom.  But,  unfortunately  for  this  opinion,  neither  of  the 
faas  is  true.  Sea-falt  is  not  to  be  raifed  by  the  vapours  of 
the  fun  j and  fea-water  is  not  falter  at  the  top  than  at  the 
bottom.  Father  Bohours  is  of  opinion  that  the  Creator  gave 
the  waters  of  the  ocean  their  faltnefs  at  the  beginning  5 not 
only  to  prevent  their  corruption,  but  to  enable  them  to  bear 
greater  burthens.  But  their  faltnefs  does  not  prevent  their 
corruption ; for  ftagnant  fea-water,  like  frefh,  foon  grows 
putrid  : and,  as.  for  their  bearing  greater  burthens,  frefh  wa- 
ter anfwers  all  the  purpofes  of  navigation  quite  as  well.  The 
eftablifhed  opinion,  therefore,  is  that  of  Boyle *,  who  fup- 
poies,  ((  That  the  fea’s  faltnefs  is  fupplied  not  only  from 
rocks  or  maffes  of  fait  at  the  bottom  of  the  fea,  but  alfo  from 
the  fait  which  the  rains  and  rivers,  and  other  waters,  dif- 
folve  in  their  paffage  thro’  many  parts  of  the  earth,  and  at 
length  carry  with  them  to  the  fea.”  But  as  there  is  a differ- 
ence in  the  tafte  of  rock-falt  found  at  land,  and  that  diffolved 
in  the  waters  of  the  ocean,  this  may  be  produced  byfthe  plenty 
of  nitrous  and  bituminous  bodies  that,  with  the  falts,  are  like- 
wife  wafhed  into  that  great  receptacle.  Thefe  fubftances 
being  thus  once  carried  to  the  fea,  muft  for  ever  remain  there ; 
,or  they  do  not  rife  by  evaporation,  fo  as  to  be  returned  back 
• rom  whence  they  came.  Nothing  but  the  frefh  waters  of 
the  *ea  rife  in  vapours  -,  and  all  the  faltnefs  remains  behind. 

,*  Boyle,  voi.  iii.  p.  22  j„ 
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From  hence  it  follows,  that  every  year  the  fea  mull  become 
more  and  more  fait ; and  this  fpeculation  Dr.  Halley  carries 
fo  far,  as  to  lay  down  a method  of  finding  out  the  age  of  the 
world  by  the  faltnefs  of  its  waters.  “ For  if  it  be  obferved 
lays  he,  “ what  quantity  of  fait  is  at  prefent  contained  in  a 
certain  weight  of  water,  taken  up  from  the  Cafpian  Sea,  for 
example,  and,  after  fome  centuries,  what  greater  quantity 
of  fait  is  contained  in  the  fame  weight  of  water,  taken  from 
the  fame  place ; we  may  conclude,  that  in  proportion  as  the 
faltnefs  has  increafed  in  a certain  time,  fo  much  mull  it  have 
increafed  before  that  time  ; and  we  may  thus,  by  the  rule  of 
proportion,  make  an  eftimate  of  the  whole  time  wherein 
the  water  would  acquire  the  degree  of  faltnefs  it  fhould  be 
then  poflefied  of.”  All  this  may  be  fine;  however,  an  ex- 
periment, begun  in  this  century,  which  is  not  to  be  com- 
pleted till  fome  centaries  hence,  is  rather  a little  mortifying 
to  modern  curiofity  ; and,  I am  induced  to  think,  the  inha- 
bitants round  the  Cafpian  Sea,  will  not  be  apt  to  undertake 
* the  inquiry. 

This  faltnefs  is  found  to  prevail  in  every  part  of  the  ocean; 
and  as  much  at  the  furface  as  at  the  bottom.  It  is  alfo  found 
in  all  thofe  feas  that  communicate  with  the  ocean ; but  ra- 
ther in  a lefs  degree. 

The  great  lakes,  likewife,  that  have  no  outlets  nor  com- 
munication with  the  ocean,  are  found  to  be  fait ; but  fome 
of  them  in  lefs  proportion.  On  the  contrary,  all  thofe  lakes 
through  which  the  rivers  run  into  the  fea,  however  extenfive 
they  be,  are,  notwithftanding,  very  frefh:  for  the  rivers  do 
not  depofit  their  falts  in  the  bed  of  the  lake,  but  carry  them 
with  their  currents  into  the  ocean.  Thus  the  lakes  Ontario 
and  Erie,  in  North  America,  although  for  magnitude  they 
may  be  confidered  as  inland  feas,  are,  neverthelefs,  frefh- 
water  lakes ; and  kept  fo  by  the  river  St.  Lawrence,  which 
pafles  through  them.  13ut  thofe  lakes  that  have  no  commu- 
nication with  the  fea,  nor  any  rivers  going  out,  although 
they  be  lefs  than  the  former,  are  however,  always  fait.  Thus, 
that  which  goes  by  the  name  of  the  Dead  Sea,  though  very 
fmall,  when  compared  to  thofe  already  mentioned,  is  fo 
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exceedingly  fait,  that  its  waters  feem  fcarce  capable  of  dif- 
fering any  more.  The  lakes  of  Mexico  and  of  Titicaca,  in 
Peru,  though  of  no  great  extent,  are,  neverthelefs,  fait ; and 
both  for  the  fame  reafon. 

rhofe  who  are  willing  to  turn  all  things  to  the  bed,  have 
not  failed  to  confider  this  faltnefs  of  the  fea,  as  a peculiar 
blefling  from  Providence,  in  order  to  keep  fo  great  an  ele- 
ment fweet  and  wholefome.  What  foundation  there  may  be 
in  the  remark,  I will  not  pretend  to  determine ; but  we  lhall 
fhortly  find  a much  better  caufe  for  its  being  kept  fweet, 
namely,  its  motion. 

On  the  ether  hand,  there  have  been  many  who  have  con- 
fidered  the  fubjecl  in  a different  light,  and  have  tried  every 
endeavour  to  make  falt-water  frefh,  fo  as  to  fupply  the  wants 
of  mariners  in  long  voyages,  or  when  exhaufted  of  their  or- 
dinary (lores.  At  fird  it  wW  fuppofed  fimple  didillation 
would  do  ; but  it  was  foon  found  that  the  bitter  part  of  the 
water  dill  kept  mixed.  It  was  then  tried  by  uniting  fait  of 
tartar  with  fea-water,  and  diddling  both ; but  here  the  ex- 
pence was  greater  than  the  advantage.  Calcined  bones  were 
next  thought  of;  but  a hogfhead  of  calcined  bones,  carried 
to  fea,  would  take  up  as  much  room  as  a hogfhead  of  water, 
and  was  more  hard  to  be  obtained.  In  this  date,  therefore, 
have  the  attempts  to  fweeten  fea-water  reded  ; the  chymift 
fatisfied  with  the  reality  of  his  invention ; and  the  mariner 
convinced  of  its  being  ufelefs.  I cannot,  therefore,  avoid 
mentioning  a kind  of  fuccedaneum  which  has  been  lately 
conceived  to  anfwer  the  purpofes  of  fredi-water,  when  ma- 
riners are  quite  exhauded.  It  is  well  known,  that  perfons 
who  go  into  a warm  bath,  come  out  feveral  ounces  heavier 
than  they  went  in ; their  bodies  having  imbibed  a corre- 
fpondent  quantity  of  water.  This  more  particularly  hap- 
pens, if  they  have  been  previoufly  debarred  from  drinking, 
or  go  in  with  a violent  third  ; which  they  quickly  find 
quenched,  and  their  fpirits  redored.  It  was  fuppofed,  that 
in  cafe  of  a total  failure  of  frefh-water  at  fea,  a warm  bath 
might  be  made  of  fea-water,  for  the  ufe  of  mariners ; and 
that  their  pores  would  thus  imbibe  the  fluid,  without  any  of 
its  (alts,  which  would  be  feen  to  cryflallize  on  the  furface  of 
their  bodies.  In  this  manner,  it  is  fuppofed,  a fuflicient 
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quantity  of  moifture  may  be  procured  to  fuitain  life,  till  time 
or  accident  furnifh  a more  copious  fupply. 

Butj  however  this  be,  the  faltnefs  of  the  fea  can  by  no 
means  be  confidere(d  as  a principal  caufe  in  preferving  its 
waters  from  putrefaction.  The  ocean  has  its  currents,  like 
rivers,  which  circulate  its  contents  round  the  globe ; and 
thefe  may  be  faid  to  be  the  great  agents  that  keep  it  fweet 
and  wholefome.  Its  faltnefs  alone  would  by  no  means  an- 
fwer  this  purpofe : and  fome  have  even  imagined,  that  the 
various  fubftances  with  which  it  is  mixed,  rather  tend  to  pro- 
mote putrefcence  than  impede  it.  Sir  Robert  Hawkins,  one 
of  our  molt  enlightened  navigators,  gives  the  following  ac- 
count of  a calm,  in  which  the  fea  continuing  for  fome  time 
without  motion,  began  to  affume  a very  formidable  appear- 
ance. M Were  it  not,”  fays  he,  u for  the  moving  of  the  fea, 
by  the  force  of  winds,  tides,  and  currents,  it  would  corrupt 
all  the  world.  The  experiment  of  this  I faw  in  the  year 
1590,  lying  with  a fleet  about  the  iflands  of  Azores,  almoft 
fix  months ; the  greateft  part  of  which  time  we  were  be- 
calmed. Upon  which  all  the  fea  became  fo  replenifhed  with 
feveral  forts  of  jellies,  and  forms  of  ferpents,  adders,  and 
fnakes,  as  feemed  wonderful : fome  green,  fome  black,  fome 
yellow,  fome  white,  fome  of  divers  colours  *,  and  many  of 
them  had  life  ; and  fome  there  were  a yard  and  a half,  and 
two  yards  long ; which,  had  I not  feen,  I could  hardly  have 
believed.  And  hereof  are  witnefles  all  the  company  of  the 
fhips  which  were  then  prefen t : fo  that  hardly  a man  could 
draw  a bucket  of  water  clear  of  fome  corruption.  In  which 
voyage,  towards  the  end  thereof,  many  of  every  (hip  fell 
fick,  and  began  to  die  apace.  But  the  fpeedy  paflage  into 
our  country,  was  a remedy  to  the  crazed,  and  a prefervative 
for  thofe  that  were  not  touched.” 

This  fhews,  abundantly,  how  little  the  fea’s  faltnefs  was 
capable  of  preferving  it  from  putrefaction  : but  to  put  the 
matter  beyond  all  doubt,  Mr.  Boyle  kept  a quantity  of  fea- 
water,  taken  up  in  the  Englifli  Channel,  for  fome  time  bar- 
relled up ; and,  in  the  fpace  of  a few  weeks,  it  began  to  ac- 
quire a foetid  fmell*:  He  was  alfo  afl'ured,  by  one  of  his  ac- 
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quaintance,  who  was  becalmed  for  twelve  or  fourteen  days 
in  the  Indian  fea,  that  the  water  for  want  of  motion,  began 
to  ftink ; and  that  had  it  continued  much  longer,  the’  flench 
would  probably  have  poifoned  him.  It  is  the  motion,  there- 
fore, and  not  the  faltnefs  of  the  fea,  that  preferves  it  in  its 
preient  flate  of  falubrity;  and  this,  very  probably,  by  dafh- 
ing  and  breaking  in  pieces  the  rudiments,  if  I may  fo  call 
them,  of  the  various  animals  that  would  otherwife  breed 
there,  and  putrefy. 

There  are  fome  advantages,  however,  which  are  derived 
from  the  faltnefs  of  the  fea.  Its  waters  being  evaporated, 
iurnifh  that  fait  which  is  ufed  for  domeftic  purpofes  5 and 
although  in  fome  places  it  is  made  from  fprings,  and,  in 
others  dug  out  of  mines,  yet  the  greatell  quantity  is  made 
only  from  the  fea.  That  which  is  called  bay-falt , (from  its 
coming  to  us  by  the  Bay  of  Bifcay)  is  a ftronger  kind,  made 
by  evaporation  in  the  fun : that  called  common-falt , is  eva- 
porated in  pans  over  the  fire,  and  is  of  a much  inferior  qua- 
lity to  the  former. 

Another  benefit  arifing  from  the  quantity  of  fait  diflolved 
in  the  fea,  is,  that  it  thus  becomes  heavier,  and,  confequently, 
more  buoyant.  Mr.  Boyle,  who  examined  the  difference  be- 
tween fea-water  and  frefh,  found  that  the  former  appeared 
to  be  about  a forty-fifth  part  heavier  than  the  latter.  Thofe, 
aifo,  who  have  had  opportunities  of  bathing  in  the  fea,  pre- 
tend to  have  experienced  a much  greater  eafe  in  fwimming 
there  than  in  frefh-water.  However,  as  we  fee  they  have 
only  a forty-fifth  part  more  of  their  weight  fuftained  by  it,  I 
am  apt  to  doubt  whether  fo  minute  a difference  can  be  prac- 
tically perceivable.  Be  this  as  it  may,  as  fea-water  alters  in 
its  weight  from  frefh,  fo  it  is  found  alfo  to  differ  from  itfelf 
in  different  parts  of  the  ocean.  In  general,  it  is  perceivable 
to  be  heavier,  and,  confequently,  faker,  the  nearer  we  ap- 
proach the  line  *. 

But  there  is  an  advantage  arifing  from  the  faltnefs  of  the 
waters  of  the  fea,  muchgreater  than  what  has  been  yet  men- 
tioned ; which  is,  that  their  congelation  is  thus  retarded. — 
Some,  indeed,  have  gone  fo  far  as  to  fay,  that  fea-water  ne- 


* Phil.  Tr^nf.  vol.  ii.  p.  297. 
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ver  freezes*:  but  this  is  an  afiertion  contradicted  by  expe* 
rience.  However,  it  is  certain  that  it  requires  a much 
greater  degree  of  cold  to  freeze  it  than  frefh  water  ; fo  that, 
while  rivers  and  fprings  are  feen  converted  into  one  folid 
body  of  ice,  the  fea  is  always  fit  for  navigation,  and  no  way 
affedted  by  the  coldnefs  of  the  fevered:  winter.  It  is,  there- 
fore, one  of  the  greatefl  blelfmgs  we  derive  from  this  ele- 
ment, that,  when  at  land  all  the  (lores  of  Nature  are  locked 
up  from  us,  we  find  the  fea  ever  open  to  our  neceflities, 
and  patient  of  the  hand  of  induftry. 

But  it  mull  not  be  fuppofed,  becaufe  in  our  temperate  cli- 
mate we  never  fee  the  fea  frozen,  that  it  is  in  the  fame  man- 
ner open  in  every  part  of  it.  A very  little  acquaintance  with 
the  accounts  of  mariners,  mull  have  informed  us,  that  at  the 
polar  regions  it  is  embarrafled  with  mountains  and  moving 
fheets  of  ice,  that  often  render  it  impafiable.  Thefe  tremen- 
dous floats  are  of  different  magnitudes;  fometimes  rifing 
more  than  a thoufand  feet  above  the  furface  of  the  water  f; 
fometimes  diffufed  into  plains  of  above  two  hundred  leagues 
in  length  ; and,  in  many  parts,  fixty  or  eighty  broad.  They 
are  ufually  divided  by  fiffures ; one  piece  following  another 
fo  clofe,  that  a perfon  may  flep  from  one  to  the  other. — 
Sometimes  mountains  are  feen  rifing  amidft  thefe  plains,  and 
prefenting  the  appearance  of  a variegated  landfcape,  with 
hills  and  valleys,  houfes,  churches,  and  towers.  Thefe  are 
appearances  in  which  all  naturalifls  are  agreed ; but  the 
great  conteft  is  refpedling  their  formation.  Mr.  Buffon  af- 
fertsl,  that  they  are  formed  from  frefh-water  alone  ; which 
congealing  at  the  mouths  of  great  rivers,  accumulate  thofe 
huge  maffes  that  diflurb  navigation.  However,  this  great 
naturalifl  fee  ms  not  to  have  been  aware  that  there  are  two 
forts  of  ice  floating  in  thefe  feas  ; the  flat  ice,  and  the  moun- 
tain ice : the  one  formed  of  fea-water  only ; the  other  of 
frefh  [|. 

The  flat  or  driving  ice,  is  entirely  compofed  of  fea-water  ; 
which,  upon  diflolution,  is  found  to  be  fait ; and  is  readily 
diftinguifhed  from  the  mountain  or  frefh-water  ice  by  its 

* Macrobius.  f Crantz’s  Hiftcry  of  Greenland,  vol.  i.  p.  31. 
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whitenefs,  and  want  of  tranfparency.  This  ice  is  much  more 
terrible  to  mariners  than  that  which  rifes  up  in  lumps : a 
{hip  can  avoid  the  one,  as  it  is  feen  at  a diftance ; but  it  often 
gets  in  among  the.  other,  which,  fometimes  clofing,  crufties 
it  to  pieces.  This,  which  manifeftly  has  a different  origin 
from  the  frefh-water  ice,  may  perhaps  have  been  produced 
in  the  Icy  Sea,  beneath  the  pole  ; or  along  the  coafts  of 
Spitzbergen,  or  Nova  Zembla. 

The  mountain-ice,  as  was  faid,  is  different  in  every  refpe£t, 
being  formed  of  frefh-water,  and  appearing  hard  and  trans- 
parent ; it  is  generally  of  ,a  pale  green  colour,  though  fome 
pieces  are  of  a beautiful  fky-blue  ; many  large  maffes,  alfo, 
appear  grey ; and  fome  black.  If  examined  more  nearly, 
they  are  found  to  be  incorporated  with  earth,  ftones,  and 
brufh-wood  wafhed  from  the  fhore.  On  thefe  alfo,  are 
fometimes  found,  not  only  earth,  but  Hefts  with  birds  eggs,  at 
feveral  hundred  miles  from  land.  The  generality  of  thefe, 
though  almoft  totally  freih,  have  neverthelefs,  a thick  cruft  of 
falt-water  frozen  upon  them,  probably  from  the  power  that  ice 
has  fometimes  to  produce  ice.  Such  mountains  as  are  here 
defcribed,  are  moft  ufually  feen  at  fpring-time,  and  after  a 
violent  ftorm,  driving  out  to  fea,  where  they  at  firft  terrify 
the  mariner,  and  are  foon  after  dafhed  to  pieces  by  the  con- 
tinual wafhing  of  the  waves  ; or  driven  into  the  warmer  re- 
gions of  the  fouth,  there  to  be  melted  away.  They  fome- 
times, however,  ftrike  back  upon  their  native  fhores,  where 
they  feem  to  take  root  at  the  feet  of  the  mountains  ; and,  as 
Martius  tells  us,  are  fometimes  higher  than  the  mountains 
themfelves.  Thofe  feen  by  him,  were  blue,  full  cf  clefts 
and  cavities  made  by  the  rain,  and  crowned  with  fnow, 
which,  alternately  thawing  and  freezing  every  year  aug- 
mented their  fize.  Thefe,  compofed  of  materials  more  folid 
than  that  driving  at  fea,prefented  a variety  of  agreeable  figures 
to  the  eye,  that  with  a little  help  from  fancy  affumed  the  ap- 
pearance of  trees  in  bloffom  ; the  in  fide  of  churches,  with 
arches,  pillars,  and  windows;  and  the  blue-coloured  rays, 
darting  from  within,  prefented  the  refembiance  of  a glory. 

If  we  inquire  into  the  origin  and  formation  of  thefe,  which, 
as  we  fee,  are  very  different  from  the  former,  I think  we 
have  a very  fatisfaeftory  account  of  them  in  Cruntz’s  Hiftory 
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of  Greenland ; and  I will  take  leave  to  give  the  pafiage,  with 
a very  few  alterations.  “Thefe  mountains  of  ice,”  fays  he, 
“ are  not  fait,  like  the  fea-water,  but  fweet  ; and,  therefore, 
can  be  formed  no  where  except  on  the  mountains,  in  rivers, 
in  caverns,  and  againft  the  hills  near  the  fea-fhore.  The 
mountains  of  Greenland  are  fo  high,  that  the  fnow  which 
falls  Upon  them,  particularly  oii  the  north-fide,  is  in  one 
night’s  time,  wholly  converted  into  ice  : they  alfo  contain 
clefts  and  cavities,  where  the  fun  feldom  or  never  inje£ts  his 
rays  : befides  thefe  are  proje£rions,  or  landing-places,  on 
the  declivities  of  the  fteepeft  hills,  where  the  rain  and  fnow- 
water  lodge,  and  quickly  congeal.  When  now  the  accu- 
mulated flakes  of  fnow  Aide  down,  or  fall  with  the  rain  from 
the  eminences  above,  on  thefe  prominences  *,  or,  when  here 
and  there  a mountain-fpring  comes  rolling  down  to  fuch  a 
lodging-place,  where  the  ice  has  already  feated  itfelf,  they  all 
freeze,  and  add  their  tribute  to  it.  This,  by  degrees,  waxes 
to  a body  of  ice,  that  can  no  more  be  overpowered  by  the 
fun  ; and  which,  though  it  may  indeed,  at  certain  feafons, 
diminifh  by  a thaw,  yet,  upon  the  whole,  through  annual 
acquifitions,  it  aflumes  an  annual  growth.  Such  a body  of 
ice  is  often  prominent  far  over  the  rocks.  It  does  not  melt 
on  the  upper  furface,  but  underneath ; and  often  cracks  into 
many  larger  or  fmailer  clefts, ; from  whence1  the  thawed  wa- 
ter trickles  cut.  • By  this,  it  becomes,  at  lalt  fo  weak,  that 
being  overloaded  with  its  own  ponderous  bulk,  it  breaks 
looie,  and  tumbles  down  the  rocks  with  a terrible  srafih. — 
Where  it  happens  to  overhang  a precipice  on  the  (bore,  it 
plunges  into  the  deep  with  a (hock  like  thunder;  and  with 
fuch  an  agitation  of  the  water,  as  will  overfet  a boat  at  fome 
diftance,  as  many  a poor  Greenlander  has  fatally  experi- 
enced.” Thus  are  thefe  amazing  ice-mountains  launched 
forth  to  fea,  and  found  floating  in  the  waters  round  both  the 
poles. •’  It  is  thefe  that  have  hindered  mariners  from  difeo- 
vering  the  extenfive  countries  that  lie  round  the  South  Pole; 
and  that  probably  block  up  the  paffage  to  China  by  the 
North. 

I will  conclude  this  chapter,  with  one  effeft  more,  pro- 
duced by  the  faltnefs  of  the  fea  ; which  is  the  luminous  ap- 
pearance of  its  waves  in  the  night.  All  who  have  been 
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fpedators  of  a fea  by  night,  a little  ruffled  with  winds,  fd- 
dom  fail  of  obferving  its  fiery  brightnefs.  In  fome  places  it 
fhines  as  far  as  the  eye  can  reach # ; at  other  times,  only 
when  the  waves  boom  againft  the  fide  of  the  vefiel,  or  the 
par  dafties  into  the  water.  Some  feas  fhine  often  ; others 
more  feldom  ; fome,  ever  when  particular  winds  blow  ; and 
others  within  a narrow  compafs  ; a long  trad  of  light  being 
feen  along  the  furface,  whilft  all  the  reft  is  hid  in  total  dark- 
nefs.  It  is  not  eafy  to  account  for  thefe  extraordinary  ap- 
pearances : fome  have  fuppofed  that  a number  of  luminous 
mfeds  produced  the  effed,  and  this  is  in  reality  fometimes 
the  cafe  ; in  general,  however,  they  have  every  refemblance 
to  that  light  produced  by  eledricity ; and,  probably,  arife 
from  the  agitation  and  dafhing  of  the  faline  particles  of  the 
fluid  againft  each  other.  But  the  manner  in  which  this  is 
done,  for  we  can  produce  nothing  fimilar,  by  any  experi- 
ments hitherto  made,  remains  for  fome  happier  accident  to 
difeover.  Our  progrefs  in  the  knowledge  of  Nature  is  flow* 
and  it  is  a mortifying  confideration,  that  we  are  hitherto 
;«ore  indebted  for  fuccefs  to  chance  than  induftry. 


CHAP.  XVI. 

OF  THE  TIDES,  MOTION,  AND  CURRENTS  OF  THE  SEA; 
WITH  THEIR  EFFECTS. 

J[t  was  faid  in  the  former  chapter,  that  the  waters  of  the 
fea  were  kept  fweet  by  their  motion ; without  which  they 
would  foon  putrefy,  and  fpread  univerfal  infedion.  If  we 
look  for  final  caufes,  here,  indeed,  we  have  a great  and  an 
obvious  one  that  prefents  itfelf  before  us.  Had  the  fea  been 
made  without  motion,  and  refembling  a pool  of  ftagnant  wa- 
ter* the  nobler  races  of  Animated  Nature  would  Shortly  be 
at  an  end.  Nothing  would  then  be  left  alive  but  fwarms  of 
ill-formed  creatures,  with  fcarce  more  than  vegetable  life ; 
and  fubfifling  by  putrefadion.  Were  this  extenfive  bed  of 
waters  entirely  quiefeent,  millions  of  the  fmaller  reptile 
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kinds  would  there  find  a proper  retreat  to  breed  and  multi* 
ply  in  ; they  would  find  there  no  agitation,  no  concuflion  in 
the  parts  of  the  fluid  to  crufh  their  feeble  frames,  or  to  force 
them  from  the  places  where  they  were  bred : there  they 
would  multiply  in  fecurity  and  eafe,  enjoy  a fhort  life,  and, 
putrefying,  thus  again  give  nourifhment  to  numberlefs  others, 
as  little  worthy  of  exigence  as  themfelves.  But  the  motion 
of  this  great  element,  effectually  deftroys  the  number  of  thefe 
viler  creatures  ; its  currents,  and  its  tides  produce  continual 
agitations,  the  fhock  of  which  they  are  not  able  to  endure  ; 
the  parts  of  the  fluid  rubbing  againft  each  other,  deftroy  all 
vifcidities ; and  the  ocean,  if  I may  fo  exprefs  it,  acquires 
health  by  exercife. 

The  molt  obvious  motion  of  the  fea,  and  the  moft  generally 
acknowledged,  is  that  of  its  tides.  This  element  is  obferved 
to  flow  for  certain  hours,  from  fouth  towards  the  north ; in 
which  motion  or  flux,  which  Iafts  about  fix  hours,  the  fea 
gradually  fwells ; fo  that  entering  the  mouths  of  rivers,  it 
drives  back  the  river-waters  to  their  heads.  After  a conti- 
nual flux  of  fix  hours,  the  fea  feems  to  reft  for  a quarter  of 
an  hour ; and  then  begins  to  ebb,  or  retire  back  again,  from 
north  to  fouth,  for  fix  hours  more ; in  which  time  the  wa- 
ters finking,  the  rivers  refume  their  natural  courfe.  After  a 
feeming  paufe  of  a quarter  of  an  hour,  the  fea  again  begins 
to  flow  as  before  : and  thus  it  has  alternately  rifen  and  fallen, 
twice  a-day,  fince  the  creation. 

This  amazing  appearance  did  not  fail  to  excite  the  curio- 
fity,  as  it  did  the  wonder  of  the  ancients.  After  fome  wild 
conje&ures  of  the  earlieft  philofophers,  it  became  well  known 
in  the  times  of  Pliny,  that  the  tides  were  entirely  under  the 
influence,  in  a fmall  degree,  of  the  fun;  but  in  a much 
greater  of  the  moon.  It  was  found  that  there  was  a flux  and 
reflux  of  the  fea,  in  the  fpace  of  twelve  hours  fifty  minutes, 
which  is  exa&ly  the  time  of  a lunar  day.  It  was  obferved, 
that  whenever  the  moon  was  in  the  meridian,  or,  in  other 
words,  as  nearly  as  polfible  over  any  part  of  the  fea,  that  the 
fea  flowed  to  that  part,  and  made  a tide  there  ; on  the  con- 
trary, it  was  found,  that  when  the  moon  left  the  meridian^ 
the  fea  began  to  flow  back  again  from  whence  it  came  ; and 
there  might  be  faid  to  ebb.  Thus  far  the  waters  of  the  fea 
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ieemed  very  regularly  to  attend  the  motions  of  the  moon. 
But  as  it  appeared,  likewife,  that  when  the  moon  was  in 
the  oppofite  meridian,  as  far  off  on  the  other  fide  of  the 
globe,  that  there  was  a tide  on  this  fide  alfo ; fo  that  the 
moon  produced  two  tides,  one  by  her  greateft  approach  to 
us,  and  another  by  her  greateft  diftance  from  us : in  other 
words,  the  moon,  in  once  going  round  the  earth,  produced 
two  tides,  always  at  the  fame  time  ; one  on  the  other  part  of 
the  globe  direCtly  under  her ; and  the  other,  on  the  part  of 
the  globe  direcbly  oppofite. 

Mankind  continued  for  feveral  ages  content  with  knowing 
the  general  caufe  of  thefe  wonders,  hopelefs  of  difcovering 
the  particular  manner  of  the  moon’s  operation.  Kepler  was 
the  firft  who  conjeCtured  that  attra&ion  was  the  principal 
caufe,  afferting,  that  the  fphere  of  the  moon’s  operation  ex- 
tended to  the  earth,  and  drew  up  its  waters.  The  precife 
manner  in  which  this  is  done,  was  difcovered  by  Newton. 

The  moon  has  been  found,  like  all  the  reft  of  the  planets, 
to  attract,  and  to  be  attracted  by  the  earth.  This  attraction 
prevails  throughout  our  whole  planetary  fyftem.  The  more 
matter  there  is  contained  in  any  body,  the  more  it  attracts ; 
and  its  influence  decreafes  in  proportion  as  the  diftance, 
when  fquared,  increafes.  This  being  premifed,  let  us  fee 
what  mull  enfue  upon  fuppofing  the  moon  in  the  meridian 
of  any  trad:  of  the  fea.  The  furface  of  the  water  immedi- 
ately under  the  moon,  is  nearer  the  moon  than  any  other 
part  of  the  globe  is ; and,  therefore,  mult  be  more  fubjeCt 
to  its  attraction  than  the  waters  any  where  elfe.  The  wa- 
ters will,  therefore,  be  attracted  by  the  moon,  and  life  in  a 
heap  ; whofe  eminence  will  be  the  higheft  where  the  attrac- 
tion is  greateft.  In  order  to  form  this  eminence,  it  is  obvious 
that  the  furface,  as  well  as  the  depths,  will  be  agitated ; and 
that  wherever  the  water  runs  from  one  part,  fucceeding  wa- 
ters mull  run  to  fill  up  the  fpace  it  has  left.  Thus  the  wa- 
ters of  the  fea,  running  from  all  parts,  to  attend  the  motions 
of  the  moon,  produce  the  flowing  of  the  tide  ; and  it  is  high 
tide  at  that  part  wherever  the  moon  comes  over  it,  or  to  its 
meridian. 

But  when  the  moon  travels  onward,  and  ceafes  to  point 
over  the  place  where  the  waters  were  juft  rifen,  the  caufe 
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here  of  their  rifing  ceafing  to  operate,  they  will  flow  back  by 
their  natural  gravity  into  the  lower  parts  from  whence  they 
had  travelled ; and  this  retiring  of  the  waters  will  form  the 
ebbing  of  the  fea. 

Thus  the  fird  part  of  the  demonftration  is  obvious  ; flnce, 
in  general,  it  requires  no  great  fagacity  to  conceive  that  the 
waters  neared  the  moon  are  mod  attracted,  or  raifed  highed 
by  the  moon.  But  the  other  part  of  the  demondration, 
namely,  how  there  come  to  be  high  tides  at  the  fame  time, 
on  the  oppofite  fide  of  the  globe,  and  where  the  waters  are 
farthed  from  the  moon,  is  not  fo  eafy  to  conceive.  To 
comprehend  this,  it  mud  be  obferved,  that  the  part  of 
the  earth  and  its  waters  that  are  farthed  from  the  moon, 
are  the  parts  of  all  others  that  are  lead  attracted  by  the 
moon : it  mud  alfo  be  obferved,  that  all  the  waters,  when 
the  moon  is  on  the  oppofite  fide  of  the  earth,  mud  be  at- 
tracted by  it  in  the  fame  direction  that  the  earth  itfelf  at- 
tracts them ; that  is,  if  I may  fo  fay,  quite  through  the  body 
of  the  earth,  towards  the  moon  itfelf.  This,  therefore,  being 
conceived,  it  is  plain  that  thofe  waters  which  are  farthed 
from  the  moon,  will  have  lefs  weight  than  thofe  of  any  other 
part,  on  the  fame  fide  of  the  globe  ; becaufe  the  moon’s  at- 
traction, which  confpires  with  the  earth’s  attraction,  is  there 
lead.  Now,  therefore,  the  waters  farthed  from  the  moon, 
having  lefs  weight,  and  being  lighted,  will  be  prefled  on  all 
Tides,  by  thofe  that,  having  more  attraction,  are  heavier : 
they  will  be  prefled,  I fay,  on  all  fides  j and  the  heavier  wa- 
ters flowing  in,  will  make  them  fwell  and  rife,  in  an  emi- 
nence direCtly  oppofite  to  that  on  the  other  fide  of  the  globe, 
cauied  by  the  more  immediate  influence  of  the  moon. 

In  this  manner,  the  moon,  in  one  diurnal  revolution,  pro- 
duces two  tides ; one  raifed  immediately  under  the  fphere  of 
its  influence,  and  the  other  direCtly  oppofite  to  it.  As  the 
moon  travels,  this  vad  body  of  waters  rears  upward,  as  if  to 
watch  its  motions  *,  and  purfues  the  fame  condant  rotation. 
However,  in  this  great  work  of  raifing  the  tides,  the  fun  has 
no  fmall  fhare  5 it  produces  its  own  tides  condantly  every 
day,  jud  as  the  moofi  does,  but  in  a much  lefs  degree,  be- 
caufe the  fun  is  at  an  immenfely  greater  didance.  Thus 

there  are  folar  tides,  and  lunar  tides.  When  the  forces  of 
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thefe  two  great  luminaries  concur,  which  they  always  do 
when  they  are  either  in  the  fame,  or  in  oppofite  parts  of  the 
the  heavens,  they  jointly  produce  a much  greater  tide,  than 
when  they  are  fo  fituated  in  the  heavens,  as  each  to  make 
peculiar  tides  of  their  own.  To  exprefs  the  very  fame  thing 
technically  ; in  the  conjun&ions  and  oppofitions  of  the  fun 
and  moon,  tire  attraction  of  the  fun  confpires  with  the  at- 
traction of  the  moon  ; by  which  means  the  high  fpring-tides 
are  formed.  But  in  the  quadratures  of  the  fun  and  moon, 
the  water  raifed  by  the  one  is  deprefled  by  the  other  ; and 
hence  the  lower  neap-tides  have  their  production.  In  a 
word,  the  tides  are  greateft  in  the  fyzigies,  and  leaft  in  the 
quadratures. 

This  theory  well  underftood,  and  the  aftronomical  terms 
previoufly  known,  it  may  readily  be  brought  to  explain  the 
various  appearances  of  the  tides,  if  the  earth  were  covered 
with  a deep  fea,  and  the  waters  uninfluenced  by  ihoals,  cur- 
rents, ftraits,  or  tempefts.  But  in  every  part  of  the  fea,  near 
the  fhores,  the  geographer  mull  come  in  to  correCI  the  cal- 
culations of  the  aftronomer.  For,  by  reafon  of  the  Ihallow- 
nefs  of  fome  places,  and  the  narrownefs  of  the  ftraits  in 
others,  there  arifes  a great  diverfity  in  the  effeCl,  not  to  be 
accounted  for  without  an  exaCf  knowledge  of  ail  the  circum- 
ftances  of  the  place.  In  the  great  depths  of  the  ocean,  for 
inftance,  a very  flow  and  imperceptible  motion  of  the  whole 
body  of  water  will  fuffice  to  raife  its  furface  feveral  feet 
high ; but  if  the  fame  inci^afe  of  water  is  to  be  conveyed 
through  a narrow  channel,  it  mult  rufli  through  it  with  the 
molt  impetuous  rapidity.  Thus,  in  the  Englifh  Channel,  and 
the  German  Ocean,  the  tide  is  found  to  flow  ftrongeft  in 
thofe  places  that  are  narroweft  ; the  fame  quantity  of  water 
being,  in  this  cafe,  driven  through  a fmaller  pafiage.  It  is 
often  feen,  therefore,  pouring  through  a ftrait  with  great 
force ; and  by  its  rapidity,  confiderably  raifed  above  the  fur- 
face  of  that  part  of  the  ocean  into  which  it  runs. 

This  Ihallownefs  and  narrownefs  in  many  parts  of  the  fea, 
give  alfo  rife  to  a peculiarity  in  the  tides  of  fome  parts  of  the 
world.  For  in  many  places,  and  in  gur  own  feas  in  par- 
ticular, the  greateft  fwell  of  the  tide  is  not  while  the  moon 
is  in  its  meridian  height,  and  dire&ly  over  the  place,  but 
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fome  time  after  it  has  declined  from  thence.  The  fea,  in 
this  cafe,  being  obftru&ed,  purfues  the  moon  with  what 
defpatch  it  can,  but  does  not  arrive  with  all  its  waters  till 
long  after  the  moon  has  ceafed  to  operate.  Laftly,  from  this 
fhallownefs  of  the  fea,  and  from  its  being  obftrudted  by 
Ihoals  and  ftraits,  we  may  account  for  the  Mediterranean, 
the  Baltic,  and  the  Black  Sea,  having  no  fenfible  tides. 
Thefe,  though  to  us  they  feem  very  extenfive,  are  net  how- 
ever large  enough  to  be  affe&ed  by  the  influence  of  the 
moon  5 and  as  to  their  communication  with  the  ocean, 
through  fuch  narrow  inlets,  it  is  impoflible  in  a few  hours 
time  that  they  fhould  receive  and  return  water  enough  to 
raife  or  deprefs  them  in  any  confiderable  degree. 

In  general,  therefore,  we  may  obferve,  that  all  tides  are 
much  higher,  and  more  confiderable  in  the  torrid  zone,  than 
in  the  reft  of  the  ocean  ; the  fea  in  thofe  parts  being  gene- 
rally deeper,  and  lefs  aftefted  by  changeable  winds,  or  wind- 
ing fhores*.  The  greater!;  tide  we  know  of,  is  that  at  the 
mouth  of  the  river  Indus,  where  the  water  rifes  thirty  feet  in 
height.  How  great,  therefore,  mull  have  been  the  amazement 
of  Alexander’s  foldiers  at  fo  ftrange  an  appearance  ! They 
who  always  before  had  been  accuftomed  only  to  the  fcarcely 
perceptible  rifings  of  the  Mediterranean,  or  the  minute  in- 
tumefcence  of  the  Black  Sea,  when  made  at  once  fpe&ators 
of  a river  riling  and  falling  thirty  feet  in  a few  hours,  muft  no 
doubt  have  felt  the  moft  extrem^awe,  and,  as  we  are  toldf, 
a mixture  of  curiofity  and  apprenenfion.  The  tides  are  alfo 
remarkably  high  on  the  coafts  of  Malay,  in  the  ftraits  of 
Sunda,  in  the  Red  Sea,  at  the  mouth  of  the  river  St.  Law- 
rence, along  the  coafts  of  China  and  Japan,  at  Panama,  and 
in  the  gulph  of  Bengal.  The  tides  at  Tonquin,  however, 
are  the  moft  remarkable  in  the  world.  In  this  part  there  is 
but  one  tide,  and  one  ebb,  in  twenty-four  hours ; whereas, 
as  we  have  faid  before,  in  other  places  there  are  two.  Be- 
fides,  there,  twice  in  each  month,  there  is  no  tide  at  all, 
when  the  moon  is  near  the  equino&ial,  the  water  being  for 
fome  time  quite  ftagnant.  Thele,  with  fome  other  odd  ap- 
pearances attending  the  fame  phenomena,  were  confidertd 
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by  many  as  infcrutable  ; but  Sir  Ifaac  Newton,  with  peculiar 
fagacity,  adjudged  them  to  arifefrom  the  concurrence  of  two 
tides,  one  from  the  South  Sea,  and  the  other  from  the  Indian 
Ocean.  Of  each  of  thefe  tides  there  come  fucceffively  two 
every  day ; two  at  one  time  greater,  and  two  at  another  that 
are  lels.  The  time  between  the  arrival  of  the  two  greater, 
is  confidered  by  him  as  high  tide  ; the  time  between  the  two 
lefler,  as  ebb.  In  jfhort,  with  this  clue,  that  great  mathema- 
tician folved  every  appearance,  and  fo  eftablifhed  his  theory 
as  to  filence  every  oppofer. 

This  fluctuation  of  the  fea  from  the  tides,  produces  ano- 
ther, and  more  conftant  rotation  of  its  waters,  from  the  eaft 
to  the  weft,  in  this  refpeCt  following  the  courfe  of  the  moon. 
This  may  be  confidered  as  one  great  and  general  current  of 
the  waters  of  the  fea ; aud  although  it  be  not  every  where 
diftinguifhable,  it  is  neverthelefs  every  where  exiftent, 
except  when  oppofed  by  fome  particular  current  or  eddy, 
produced  by  partial  and  local  caufes.  This  tendency  of 
the  fea  towards  the  weft,  is  plainly  perceivable  in  all  the 
great  ftraits  of  the  ocean  ; as,  for  inftance,  in  thofe  of  Ma- 
gellan, where  the  tide  running  in  from  the  eaft,  rifes  twenty 
feet  high,  and  continues  flowing  fix  hours ; whereas  the  ebb 
continues  but  two  hours,  and  the  current  is  dire&ed  to  the 
weft.  This  proves  that  the  flux  is  not  equal  to  the  reflux ; 
and  that  from  both  refults  a motion  of  the  fea  weftward,  which 
is  more  powerful  during  the  time  of  the  flux  than  the  reflux. 

But  this  motion  weftward  has  been  fenfibly  obferved  by 
navigators,  in  their  paflage  back  from  India  to  Madagafcar, 
and  fo  on  to  Africa.  In  the  great  Pacific  Ocean  alfo,  it  is 
very  perceivable : but  the  places  where  it  is  moil  obvious  are, 
as  was  faid,  in  thofe  ftraits  which  join  one  ocean  to  another. 
In  the  ftraits  between  the  Maldivia  iflands,  in  the  gulph  of 
Mexico,  between  Cuba  and  Jucatan.  In  the  ftraits  of  the 
gulph  of  Paria,  the  motion  is  fo  violent  that  it  hath  received 
the  appellation  of  the  Dragon’s  Mouth.  Northward,  in  the 
fea  of  Canada,  in  Waigat’s  ftraits,  in  the  ftraits  of  Java,  and, 
in  fhort,  in  every  ftrait  where  the  ocean  on  one  part  pours 
into  theocean  on  the  other.  In  this  manner,  therefore,  is 
the  fea  carried 'with  an  unceafing  circulation  round  the  globe; 
and,  at  the  fame  time  that  its  waters  are  puftied  back  and 


A HISTORY  OF 


IS2 

forward  with  the  tide,  they  have  thus  a progreffive  current 
to  the  weft,  which  though  lefs  obfervable,  is  not  the  Jefs  real. 

Befides  thefe  two  general  motions  of  the  fea,  there  are 
others  which  are  particular  to  many  parts  of  it,  and  are  called 
currents . Thefe  are  found  to  run  in  all  directions,  eaft,  weft, 
north,  and  fouth  ; being  formed,  as  was  faid  above,  by  va- 
rious caufes ; the  prominence  of  the  fhores,  the  narrownefs 
of  the  ftraits,  the  variations  of  the  wind,  and  the  inequali- 
ties at  the  bottom.  Thefe,  though  no  great  objeCt  to  the 
philofopher,  as  -their  caufes  are  generally  local  and  obvious, 
are  nevertheiefs  of  the  moft  material  confequence  to  the  ma- 
riner ; and,  without  a knowledge  of  which,  he  could  never 
fucceed.  It  often  has  happened,  that  when  a (hip  has  un- 
knowingly got  into  one  of  thefe,  every  thing  feems  to  go 
forward  with  fuccefs,  the  mariners  fuppofe  themfelves  every 
hour  approaching  their  wiihed-for  port,  the  wind  fills  their 
fails,  and  the  (hip’s  prow  feems  to  divide  the  water ; but,  at 
laft,  by  rniferable  experience  they  find,  that  inftcad  of  going 
forward,  they  have  been  all  the  time  receding.  The  bufi- 
nefs  of  currents,  therefore,  makes  a confiderable  article  in 
navigation  \ and  die  direction  of  their  dream,  and  their  ra- 
pidity, has  been  carefully  fet  down.  This  fome  do  by 
the  obfervation  of  the  furface,  of  the  current ; or  by  the 
driving  of  the  froth  along  the  (hore;  or  by  throwing  out 
what  is  called  the  log-line , with  a buoy  made  for  that  pur- 
pofe,  and  by  the  direction  and  motion  of  this,  they  judge  of 
the  fetting,  and  the  rapidity  of  the  current. 

Thefe  currents  are  generally  found  to  be  moft  violent  un- 
der the  equator,  where  indeed  all  the  motions  of  the  ocean 
are  moft  perceiveable.  Along  the  coafts  of  Guinea,  if  a (hip 
happens  to  overflioot  the  mouth  of  any  river  it  is  bound  to, 
the  current  prevents  its  return  ; fo  that  it  is  obliged  to  (leer 
out  to  fea,  and  take  a very  large  compafs,  in  order  to  cor- 
rect the  former  miftake.  Thefe  fet  in  a contrary  direction 
to  the  general  motion  of.  the  fea  weftward ; and  that  fo 
ftrongly,  that  a pafiage  which,  with  the  current,  is  made  in 
two  days,  is  with  difficulty  performed  in  fix  weeks  agairrft 
it.  , However,  they  do  not  extend  above  twenty  leagues  from 
the  coaft  ; and  (flips  going  to  the  Eaft-Indies,  take  care  not 
to  come  within  the  fphere  of  their  action.  At  Sumatra,  the 
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currents,  which  are  extremely  rapid,  run  from  fouth  to 
north  : there  are  alfo  ftrong  currents  between  Madagafcar 
and  the  Cape  of  Good  Hope.  On  the  weftern  coafts  of 
America,  the  current  always  runs  from  the  fouth  to  the 
north,  where  a fouth  wind,  continually  blowing,  moft  pro- 
bably occafions  this  phenomenon.  But  the  currents  that  are 
moft  remarkable,  are  thofe  continually  flowing  in  the  Medi- 
terranean fea,  both  from  the  ocean  by  the  ftraits  of  Gibral- 
tar, and  at  its  other  extremity,  from  the  Euxine  fea  by  the 
Archipelago.  This  is  one  of  the  moft  extraordinary  appear- 
ances in  Nature,  this  large  fea  j^ceiving  not  only  the  nume- 
rous rivers  that  fall  into  it,  fuch  as  the  Nile,  the  Rhone, 
and  the  Po,  but  alfo  a very  great  influx  from  the  Euxine  fea 
on  one  part,  and  the  ocean  on  the  other.  At  the  fame  time, 
it  is  feen  to  return  none  of  thofe  waters  it  is  thus  known  to 
receive:  Outlets  running  from  it  there  are  none  ; no  rivers 
but  fuch  as  bring  it  frefh  fupplies ; no  ftraits  but  what  are 
conftantly  pouring  their  waters  into  it : it  has,  therefore, 
been  the  wonder  of  mankind  in  every  age,  how,  and  by 
what  means  this  vaft  concourfe  of  waters  are  difpofed  of;  or 
how  this  fea,  which  is  always  receiving,  and  never  returning, 
is  no  way  fuller  than  before.  In  order  to  account  for  thisj 
fome  have  faid,  that  the  water  was  re-conveyed  by  fubter- 
raneous  paflages  into  the  Red  Sea*  There  is  a ftory  told 
of  an  Arabian  califf,  who  caught  a dolphin  in  this  fea,  ad- 
miring the  beauty  of  which,  he  let  it  go  again,  having  previ- 
oufly  marked  it  by  a ring  of  iron.  Some  time  after  a dolphin 
was  caught  in  the  Red  Sea,  and  quickly  known  by  the  ring 
to  be  the  fame  that  had  been  taken  in  the  Mediterranean  be- 
fore. Such,  however,  as  have  not  been  willing  to  found 
their  opinions  upon  a ftory,  have  attempted  to  account. for 
the  difpofal  of  the  waters  of  the  Mediterranean  by  eva- 
poration. For  this  purpofe  they  have  entered  into  long 
calculations  upon  the  extent  of  its  furface,  and  the  quant 
tity  of  water  that  would  be  raifed  from  fuch  a furface 
in  a year.  They  then  compute  how  much  water  runs 
in  by  its  rivers  and  ftraits  in  that  time;  and  find,  that 
the  quantity  exhaufted  by  evaporation,  greatly  exceeds 
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the  quantity  fupplied  by  rivers  and  Teas.  This  folutidfty 
no  doubt  would  be  fatisfa£tory,  did  not  the  ocean,  and  the 
Euxine,  evaporate  as  well  as  the  Mediterranean  : and  as  thefe 
are  fubject  to  the  fame  drain,  it  mull  follow,  that  all  the 
feas  will  in  this  refpe£t  be  upon  a par ; and,  therefore,  there 
muft  be  fome  other  caufe  for  this  unperceived  drain,  and 
continual  fupply.  This  feems  to  be  fatisfa&orily  enough 
accounted  for  by  Dr.  Smith,  who  fuppofes  an  under  current 
running  through  the  ftraits  of  Gibraltar  to  carry  out  as  much- 
water  into  the  ocean,  as  the  upper  current  continually  carries 
in  from  it.  To  confirm  this,  he  obferves,  that  nearer  home, 
between  the  north  and  the  fouth  foreland,  the  tide  is  known 
to  ran  one  way  at  top,  and  the  ebb  another  way  at  bottom. 
This  double  current  he  alfo  confirms  by  an  experiment  com- 
municated to  him  by  an  able  feaman,  who  being  with  one 
of  the  king’s  frigates  in  the  Baltic,  found  he  went  with  his 
boat  into  the  mid-ftream,  and  was  carried  violently  by  the 
current ; upon  which  a balket  was  funk,  with  a large  can- 
non-ball, to  a certain  depth  of  water,  which  gave  a check 
to  the  boat’s  motion  ; as  the  balket  funk  Hill  lower,  the  boat 
was  driven,  by  the  force  of  the  water  below,  againlt  the  up- 
per current ; and  the  lower  the  balket  was  let  down,  the 
Itronger  the  under  current  was  found,  and  the  quicker  was 
the  boat’s  motion  againlt  the  upper  Itream,  which  feemed 
not  to  be  above  four  fathom  deep.  From  hence  we  may 
readily  infer,  that  the  fame  caufe  may  operate  at  the  ftraits 
of  Gibraltar;  and  that  while  the  Mediterranean  feems  re- 
plenilhing  at  top,  it  may  be  emptying  at  bottom. 

The  number  of  the  currents  at  fea  are  impoflible  to  be  re- 
counted, nor  indeed  are  they  always  known  ; new  ones  are 
daily  produced  by  a variety  of  caufes,  and  as  quickly  difap- 
pear.  When  a.  regular  current  is  oppofed  by  another  in  a 
narrow  ftrart,  or  where  the  bottom  of  the  fea  is  very  uneven, 
a whirlpool  is  often  formed.  Thefe  were  formerly  confi- 
dered  as  the  moft  formidable  obftru£tions  to  navigation  ; and 
the  ancient  poets  and  hiftorians  fpeak  of  them  with  terror ; 
they  are  defcribed  as  fwallowing  up  Ihips,  and  dalhing  them 
againlt  the  rocks  at  the  bottom  : apprehenfion  did  not  fail  to 
add  imaginary  terrors  to  the  defcription,  and  placed  at  the  ' 
centre  of  the  whirlpool  a dreadful  den,  fraught  with  monfters 
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whofe  bowlings  ferved  to  add  new  horrors  to  the  dafhings  of 
the  deep.  Mankind  at  prefent,  however,  view  thefe  eddies 
of  the  fea  with  very  little  apprehenfion  ; and  fome  have  won- 
dered how  the  ancients  could  have  fo  much  overcharged  their 
defcriptions.  But  all  this  is  very  naturally  accounted  for. 
In  thofe  times  when  navigation  Was  in  its  infancy,  and 
the  flighted  concuflioii  of  the  Waves  generally  fent  the  poor 
adventurer  to  the  bottom,  it  is  not  to  be  wondered  at  that  he 
was  terrified  at  the  violent  agitations  in  one  of  thefe.  When 
his  little  fliip,  but  ill  fitted  for  oppofing  the  fury  of  the  fea, 
was  got  within  the  vortex,  there  was  then  no  poffibility  of 
ever  returning.  To  add  to  the  fatality,  they  were  always 
near  the  fhore ; and  along  the  fhore  was  the  only  place 
where  this  ill-provided  mariner  durd  venture  to  fail.  Thefe 
were,  therefore,  dreadful  impediments  to  his  navigation  ; 
for  if  he  attempted  to  pafs  between  them  and  the  fhore,  he 
was  fometimes  fucked  in  by  the  eddy ; and  if  he  attempted 
to  avoid  them  out  at  fea,-  he  was  often  funk  by  the  dorm. 
But  in  our  time,  and  in  our  prefent  improved  date  of  navi- 
gation, Charybdisj  and  the  huripus,  with  all  the  other  irre- 
gular currents  of  the  Mediterranean,  are  no  longer  formida- 
ble. Mr.  Addifon  not  attending  to  this  train  of  thinking, 
upon  palling  through  the  draits  of  Sicily,  was  furprifed  at 
the  little  there  was  of  terror  in  the  prefent  appearance  of 
Sylla  and  Charybdis ; and  feems  to  be  of  opinion,  that  their 
agitations  are  much  diminifhed  fince  the  times  of  antiquity. 
In  fa<d,  from  the  reafons  above,  all  the  wonders  of  the  Me- 
diterranean fea  are  defcribed  in  much  higher  colours  than 
they  merit,  to  us  who  are  acquainted  with  the  more  magni- 
ficent terrors  of  the  ocean.  The  Mediterranean  is  one  of 
the  fmoothed  and  mod  gentle  feas  in  the  world  : its  tides  are 
fcarce  perceivable,  except  .in  the  gulph  of  Venice,  and  fh ip- 
wrecks  are  lefs  known  there  than  in  any  other  part  of  the 
world. 

# is  in  the  ocean,  therefore,  that  thefe  whirlpools  are  par- 
ticularly dangerous,  where  the  tides  are  violent,  and  the  tem- 
peds  fierce.  To  mention  only  one,  that  called  the  MaelJiroomy 
upon  the  coads  of  Norway,  which  is  confidered  as  the  moil 
dreadful  and  voracious  in  the  world.  The  name  it  has  re- 
ceived from  the  natives,  fignifies/^  navel  of  the  fince  they 
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fuppofe  that  a great  {hare  of  the  water  of  the  fea  is  fucked  up 
and  difcharged  by  its  vortex.  A minute  defcription  of  the 
internal  parts  is  not  to  be  expedled,  fmce  none  who  were 
there  ever  returned  to  bring  back  information.  The  body 
of  the  waters  that  form  this  whirlpool,  are  extended  in  a 
circle  above  thirteen  miles  in  circumference*.  In  the  midft 
of  this  {lands  a rock,  againft  which  the  tide  in  its  ebb  is 
dallied  with  inconceivable  fury*  At  this  time  it  inftantly 
fwallows  up  all  things  that  come  within  the  fphere  of  its 
violence,  trees,  timber,  and  {hipping.  No  {kill  in  the  mari- 
ner, nor  ftrength  of  rowing,  can  work  an  efcape  : the  failor 
at  the  helm  finds  the  {hip  at  firfl  go  in  a current  oppofite  to 
his  intentions;  his  vefleFs  motion,  though,  flow  in  the  be- 
ginning, becomes  every  moment  more  rapid  ; it  grows  round 
in  circles  {till  narrower  and  narrower,  till  at  laft  it  is  dafhed 
againft  the  rocks,  and  inftantly  difappears  : nor  is  it  feen 
again  for  fix  hours ; till  the  tide  flowing,  it  is  vomited  forth 
with  the  fame  violence  with  which  it  was  drawn  in.  The 
noife  of  this  dreadful  vortex  {till  farther  contributes  to  in- 
creafe  its  terror,  which,  with  the  dafhing  of  the  waters,  and 
the  dreadful  valley,  if  it  may  be  fo  called,  caufed  by  their 
circulation,  makes  one  of  the  mod  tremendous  objects  in 
Nature* 



CHAP.  XVII. 

OF  THE  CHANCES  PRODUCED  BY  THE  SEA  UPON  THE 
EARTH. 

JF  ROM  what  has  Been  find,  as  well  of  the  earth  as  of  the 
fea,  they  both  appear  to  be  in  continual  fluctuation.  The 
earth,  the  common  promptuary  that  lupplies  fubfiftence  to 
men,  animals,  and  vegetables,  is  continually  furnilhing  its 
{lores  to  their  fupport.  But  the  matter  which  is  thus  de- 
rived from  it,  is  foon  reftored  and  laid  down  again  to  be 
prepared  for  frefli  mutations.  The  tranfmigration  of  fouls 
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is  no  doubt  falfe  and  whimfical ; but  nothing  can  be  more 
certain  than  the  transmigration  of  bodies : the  fpoils  of  the 
meaneft  reptile  may  go  to  the  formation  of  a prince.;  and, 
on  the  contrary,  as  the  poet  has  it,  the  body  of  C^efar  may  be 
employed  in  hopping  a beer-barrel.  From  this,  and  other 
caufes,  therefore,  the  earth  is  in  continual  change.  Its  in- 
ternal fires,  the  deviation  of  its  rivers,  and  the  falling  of  its 
mountains,  are  daily  altering  its  furface  ; and  geography  can 
fcarce  recolledi:  the  lakes  and  the  vallies  that  hiftory  once 
defcribed.' 

But  thefe  changes  are  nothing  to  the  inftability  of  the 
ocean.  It  would  feem  that  inquietude  was  as  natural  to  it 
as  its  fluidity.  It  is  firft  feen  with  a conftant  and  equable 
motion  going  towards  the  weft  ; the  tides  then  interrupt  this 
progreffion,  and  for  a time  drive  the  waters  in  a contrary  di- 
redfion ; befides  thefe  agitations,  the  currents  add  their  part 
in  a fmaller  fphere,  being  generally  greateft  where  the  other 
motions  of  the  fea  are  leaft  ; namely,  neareft  the  (hore  : the 
winds  alfo  contribute  their  (hare  in  this  univerfal  fludluation; 
£0  that  fcarce  any  part  of  the  fea  is  wholly  feen  to  ftagnate. 

Nil  enim  quieicit,  undis  impellitur  unda, 

Et  fpiritus  et  calor  toto  fe  corpore  mifcent. 

As  this  great  element  is  thus  changed,  and  continually  la- 
bouring internally,  it  may  be  readily  fuppofed  that  it  produces 
correfpondent  changes  upon  its  fhores,  and  thofe  parts  of  the 
earth  fubjedf  to  its  influence.  Jn  fadt  it  is  every  day  making 
confiderable  alterations,  either  by  overflowing  its  lhores  in 
one  place,  or  deferring  them  in  others;  by  covering  over 
whole  tradts  of  country  that  were  cultivated  and  peopled,  at 
one  time  *,  or  by  leaving  its  bed  to  be  appropriated  to  the 
purpofes  of  vegetation,  and  to  lupply  a new  theatre  for  hu- 
man induftry  at  another. 

In  this  ftruggle  between  the  earth  and  the  fea  for  dominion 
the  greateft  number  of  our  fhores  feem  to  defy  the  whole  rage 
of  the  waves,  both  by  their  height,  and  the  rocky  materials  of 
which  they  are  compofed.  The  coafts  of  Italy,  for  inftance*, 
are  bordered  with  rocks  of  marble  of  different  kinds,  the 
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quarries  of  which  may  eafdy  be  diftinguifhed  at  a diftance 
from  fea,  and  appear  like  perpendicular  columns  of  the  molt 
beautiful  kinds  of  marble,  ranged  along  the  Ihore.  In  ge- 
neral, the  coafts  of  France,  from  Breft  to  Bourdeaux,  are 
compofed  of  rocks;  as  are  alfo  thofe  of  Spain  and  England, 
which  defend  the  land,  and  only  are  interrupted,  here  and 
there  to  give  an  egrefs  to  rivers,  and  to  grant  the  conveni- 
ences of  bays  and  harbours  to  pur  fhipping.  It  may  be  in 
general  remarked,  that  wherever  the  fea  is  molt  violent  and 
furious,  there  the  boldeft  fhores,  and  of  the  molt  compact 
materials,  are  found  to  oppofe  it.  There  are  many  fhores  fe- 
veral  hundred  feet  perpendicular,  againft  which  the  fea,  when 
fwollen  with  tides  or  ftorms,  rifes  and  beats  with  incon- 
ceivable fury.  In  the  Orkneys*,  where  the  fhores  are  thus 
formed,  it  fometimes,  when  agitated  by  a florm,  rifes  two 
hundred  feet  perpendicular,  and  dafhes  up  its  fpray,  together 
with  fand  and  other  fubftances  that  compofe  its  bottom, 
upon  land,  like  fhowers  of  rain. 

From  hence,  therefore,  we  may  conceive  how  the  vio- 
lence of  the  fea,  and  the  boldnefs  of  the  fhore,  may  be  faid 
to  have  made  each  other.  Where  the  fea  meets  no  ob- 
flacles,  it  (preads  its  waters  with  a gentle  intumefcence,  till 
all  its  power  is  deflroyed,  by  wanting  depth  to  aid  the  mor 
tion.  But  when  its  progrefs  is  checked  in  the  midft,  by  the 
prominence  of  rocks,  or  the  abrupt  elevation  of  the  land,  it 
dafhes  with  all  the  force  of  it$  depth  againft  the  obftacle, 
and  forms,  by  its  repeated  violence,  that  abruptnefs  of  the 
fhore  which  confines  its  impetuofity.  Where  the  fea  is  ex- 
tremely deep,  or  very  much  vexed  by  tempeftq,  it  is  no  fmall 
obftacle  that  can  confine  its  rage ; and  for  this  reafon  we  fee 
the  boldeft  fhores  projected  againft  the  deepeft  waters  ; all 
lefs  impediments  having  long  before  been  furmounted  and 
wafhed  away.  Perhaps  of  all  the  fhores  in  the  world, 
there  is  not  one  fo  high-  as  that  on  the  weft  of  St.  Kilda, 
which,  upon  a late  admeafurement-}-,  was  found  to  be  fix 
hundred  fathom  perpendicular  above  the  furface  of  the  fea. 
Here  alfo,  the  fea  is  deep,  turbulent,  and  ftormy ; fo  that  it 
requires  great  force  in  the  fhore  to  oppofe  its  violence.  In 

% 

f Defcription  of  St.  Kilda. 
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many  parts  of  the  world,  and  particularly  upon  the  coafts  of 
the  Ealt  Indies,  the  fhores,  though  hot  high  above  water,  are 
generally  very  deep,  and  confequently  the  waves  roll  againft 
the  land,  with  great  weight  and  irregularity.  This  rifing  of 
the  waves  againft  the  Ihore,  is  called  by  mariners  the  furf  of 
the  fea;  and  in  fhipwrecks  is  generally  fatal  to  fuch  as  at- 
tempt to  fwim  on  fhore.  In  this  cafe  no  dexterity  in  the 
fwimmer,  no  float  he  can  ufe,  neither  fwimming-girdle  nor 
cork-jacket  will  fave  him  ; the  weight  of  the  fuperincum- 
bent  waves  break  upon  him  at  once,  and  crufhes  him  with 
certain  ruin.  Some  few  of  the  natives,  however,  have  the 
art  of  fwimming  and  navigating  their  little  boats  near  thofe 
ihores  where  an  European  is  fure  of  inftant  deftrutftion. 

In  places  where  the  force  of  the  fea  is  lefs  violent,  or  its 
tides  lefs  rapid,  the  fhores  are  generally  feen  to  defcend  with 
a more  gradual  declivity.  Over  thefe,  the  waters  of  the  tide 
Heal  by  almoft  imperceptible  degrees,  covering  them  for  a 
large  extent,  and  leaving  them  bare  on  its  recefs.  Upon 
thefe  fhores,  as  was  faid,  the  fea  feldom  beats  with  any  great 
violence,  as  a large  wave  has  not  depth  fufficient  to  float  it 
onwards,  fo  that  here  only  are  to  be  feen  gentle  furges  making 
calmly  towards  land,  and  leflening  as  they  approach.  As  the 
fea,  in  the  former  defcription,  is  generally  feen  to  prefent 
profpe£ls  of  tumult  and  uproar,  here  it  more  ufually  exhi- 
bits a fcene  of  repofe  and  tranquil  beauty.  Its  waters  which, 
when  furveyed  from  the  precipice,  afforded  a muddy  greenifh 
hue,  arifing  from  their  depth  and  pofition  to  the  eye*,  when 
regarded  from  the  fhelving  fhore  wear  the  colour  of  the  fky, 
and  feem  rifing  to  meet  it.  The  deafening  noife  of  the  deep 
fea,  is  here  converted  into  gentle  murmurs ; inftead  of  the 
water  dafhing  againft  the  face  of  the  rock,  it  advances  and 
recedes,  {till  going  forward,  but  with  juft  force  enough  to 
pufh  its  weeds  and  fhells,  by  infenfible  approaches  to  the 
ihore. 

There  are  other  fhores,  befides  thofe  already  defcribed, 
which  either  have  been  railed  by  Art,  to  oppofe  the  fea’s  ap„ 
proaches,  or,  from  the  fea’s  gaining  ground,  are  threatened 
with  imminent  deftruftion.  The  lea’s  being  thus  feen  to 
give  and  take  away  lands  at  pleafure,  is,  without  queftion, 
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one  of  the  mod  extraordinary  confiderations  in  all  natural 
hiflory.  In  fome  places  it  is  feen  to  obtain  the  fuperiority  by 
flow  and  certain  approaches ; or  to  burft  in  at  once,  and 
overwhelm  all  things  in  undiftinguiihed  deflruclion;  in  other 
places  it  departs  from  its  fhores,  and  where  its  waters  have 
been  known  to  rage,  it  leaves  fields  covered  with  the  molt 
beautiful  verdure. 

The  formation  of  new  lands  by  the  fea’s  continually 
bringing  its  fediment  to  one  place,  and  by  the  accumulation 
of  its  lands  in  another,  is  eafily  conceived.  We  have  had 
many  initances  of  this  in  England.  The  ifland  of  Oxney, 
which  is  adjacent  to  Romhey-marih,  was  produced  in  this 
manner.  This  had  for  a long  time  been’ a low  level,  conti- 
nually in  danger  of  being  overflown  by  the  river  Rother  ; 
but  the  fea,  by  its  depofitions,  has  gradually  railed  the  bot- 
tom of  the  river,  while  it  has  hollowed  the  mouth ; fo  that 
the  one  is  fufficiently  fecured  from  inundations,  and  the 
other  is  deep  enough  to  admit  fhips  of  confiderable  burden* 
The  like  alio  maybe  feen  at  that  bank  called  the  Dogger- 
fands , where  two  tides  meet,  and  which  thus  receive  new 
increafe  every  day,  fo  that  in  time  the  place  feems  to  promife 
fair  for  being  habitable  earth.  On  many  parts  of  the  coafls 
of  France,  England,  Holland,  Germany,  and  Pruflia,  the  fea 
has  been  fenfibly  known  to  retire*.  Hubert  Thomas  af- 
ferts,  in  his  Defcription  of  the  Country  of  Liege,  that  the  fea 
formerly  encompafled  the  city  of  Tongres,  which,  however, 
is  at  prefent  thirty-five  leagues  diflant  from  it:  this  afiertion 
he  fupports  by  many  flrong  reafons  5 and  among  others,  by 
the  iron  rings  fixed  in  the  walls  of  the  town,  for  fattening 
the  fhips  that  came  into  the  port.  In  Italy  there  is  a consi- 
derable piece  of  ground  gained  at  the  mouth  of  the  river 
Arno  ; and  Ravenna,  that  once,  flood  by  the  fea-fide,  is  now 
cpnfiderably  removed  from  it.  But  we  need  Scarce  mention 
thefe,  when  we  find  that  the  whole  republic  of  Holland 
feems  to  be  a conquefl  upon  the  fea,  and,  in  a manner, 
refcued  from  its  bofom.  The  furface  of  the  earth,  in  this, 
country,  is  below  the  level  of  the  bed  of  the  fea ; and  I re- 
member, upon  approaching  the  coafl,  to  have  looked  down 
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upon  it  from  the  fea,  as  into  a valley ; however  it  is  every 
day  rifing  higher  by  the  depofitions  made  upon  it  by  the  fea, 
the  Rhine,  and  the  Meufe  ; and  thofe  parts  which  formerly 
admitted  large  men  of  war,  are  now  known  to  be  too  {hallow 
to  receive  {hips  of  very  moderate  burthen*  The  province  of 
Jucatan,  a peninfula  in  the  Gulph  of  Mexico,  v/as  formerly 
a part  of  the  fea ; This  traCt  which,  ftretches  out  into  the 
ocean  a hundred  leagues,  and  which  is  above  thirty  broad, 
is  every  where,  at  a moderate  depth  below  the  furface^com-* 
pofed  of  {hells,  which  evince  that  its  land  once  formed  the 
bed  of  the  fea.  In  France,  the  town  of  Aigues  Mortes  was 
a port  in  the  time  of  St.  Louis,  which  is  now  removed  more 
than  four  miles  from  the  fea.  Pfalmodi,  in  the  fame  king- 
dom, was  an  illand  in  the  year  815,  but  is  now  more  than 
Fix  miles  from  the  fhore.  All  along  the  coafts  of  Norfolk,  I 
am  very  well  affured,  that  in  the  memory  of  man,  the  fea  has 
gained  fifty  yards  in  fome  places,  and  loft  as  much  in 
others.  ■ 

Thus  numerous,  therefore,  are  the  inftances  of  new  lands 
having  been  produced  from  the  fea,  which,  as  ,we  fee,  is 
brought  about  two  different  ways  : firft,  by  the  waters  railing 
banks  of  fand  and  mud  where  their  fediment  is  depofited  5 
and,  fecondly,  by  their  relinquifhing  the  {hore  entirely,  and 
leaving  it  unoccupied  to  the  induftry  of  man. 

But  as  the  fea  has  been  thus  known  to  recede  from  fome 
lands,  fo  has  it,  by  fatal  experience,  been  found  to  encroach 
upon  others ; and,  probably,  thefe  depredations  on  one  part 
of  the  {hore,  may  account  for  their  dereliction  from  another; 
for  the  current  which  refted  upon  fome  certain  bank,  having 
got  an  egrefs  in  fome  other  place,  it  no  longer  preffes  upon 
its  former  bed,  but  pours  all  its  ftream  into  the  new  entrance; 
fo  that  every  inundation  of  the  fea  may  be  attended  with 
fome  correfpondent  dereliction  of  another  fhore. 

However  this  be,  we  have  numerous  hiftories  of  the  fea’s 
inundations,  and  its  burying  whole  provinces  in  its  bofom. 
Many  countries  that  have  been  thus  deftroyed,  bear  melan- 
choly witnefs  to  the  truth  of  hiftory  ; and  fhew  the  tops  of 
vheir  houfes,  and  the  fpires  of  their  fteeples,  ftill  {landing  at 
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the  bottom  of  *he  water.  One  of  the  moft  confiderable  in- 
undations we  have  in  hiftory,  is  that  which  happened  in  the 
reign  of  Henry  I.  which  overflowed  the  eftates  of  the  Earl 
Godwin,  and  forms  now  that  bank  called  the  Goodwin 
Sands.  In  the  year  1546,  a fimiiar  eruption  of  the  fea  der 
ftroyed  a hundred  thoufand  perfons  in  the  territory  of  Dort ; 
and  yet  a greater  number  round  Dullart.  In  Friezland,  and 
Zealand,  there  were  more  than  three  hundred  villages  over- 
whelmed ; and  their  ruins  continue  Hill  vifible  at  the  bottom 
of  the  water  in  a clear  day.  The  Baltic  fea  has,  by  flow  de- 
grees, covered  a large  part  of  Pomerania  ; and,  among  others, 
deftroyed  and  overwhelmed  the  famous  port  of  Vineta.  In 
the  fame  manner,  the  Norwegian  fea  has  formed  feveral  little 
iflands  from  the  main  land,  and  (till  daily  advances  upon  the 
continent.  The  German  fea  has  advanced  upon  the  fhores  of 
Holland,  near  Catt ; l'o  that  the  ruins  of  an  ancient  citadel 
of  the  Romans,  which  was  formerly  built  upon  this  coaft, 
are  now  actually  under  water.  To  thefe  accidents  feveral 
more  might  be  added  ; our  own  hiftorians,  and  thofe  of 
other  countries,  abound  with  them ; almoft  every  flat  fhore 
of  any  extent,  being  able  to  {hew  fomething  that  it  has  loft* 
or  fomething  that  it  has  gained  from  the  fea. 

There  are  fome  fhores  on  which  the  fea  has  made  tempo- 
rary depredations  ; where  it  has  overflowed,  and  after  re- 
maining perhaps  fome  ages,  it  has  again  retired  of  its  own 
accord,  or  been  driverrback  by  the  induftry  of  man*.  There 
are  many  lands  in  Norway,  Scotland,  and  the  Maldivia 
Iflands,  that  are  at  one  time  covered  with  water,  and  at  ano- 
ther free.  The  country  round  the  ifle  of  Ely,  in  the  time  of 
Bede,  about  a thoufand  years  ago,  was  one  of  the  moft  de- 
lightful fpots  in  the  whole  kingdom  ; it  was  not  only  richly 
cultivated,  and  produced  all  the  neceflaries  of  life,  but  grapes 
alfo,  that  afforded  excellent  wine.  The  accounts  of  that  time 
are  copious  in  the  defeription  of  its  verdure  and  fertility; 
its  rich  paftures  covered  with  flowers  and  herbage;  its  beau- 
tiful {hades,  and  wholefome  air.  But  the  fea,  breaking  in 
upon  the  land,  overwhelmed  the  whole  country,  took  pof- 
feffion  of  the  foil,  and  totally  deftroyed  one  of  the  moft 
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fertile  vallies  in  the  world.  Its  air,  from  being  dry  and 
healthful,  from  that  time  became  moft  unwholefome,  and 
clogged  with  vapours ; and  the  fmall  part  of  the  country 
that,  by  being  higher  than  the  reft,  efcaped  the  deluge,  was 
foon  rendered  uninhabitable,  from  its  noxious  vapours.  Thus 
this  country  continued  under  water  for  fome  centuries ; till, 
at  laft  the  fea,  by  the  fame  caprice  which  had  prompted  its 
invafions,  began  to  abandon  the  earth  in  like  manner.  It 
has  continued  for  fome  ages  to  relinquifh  its  former  conquefts; 
and  although  the  inhabitants  can  neither  boaft  the  longevity, 
nor  the  luxuries  of  their  former  pre-occupants,  yet  they 
find  ample  means  of  fubfiftence ; and  if  they  happen  to 
furvive  the  firft  years  of  their  refidence  there,  they  are  often 
known  to  arrive  at  a good  old  age. 

But  although  hiftory  be  filent  as  to  man}?-  other  inunda- 
tions of  the  like  kind,  where  the  fea  has  overflowed  the 
country,  and  afterwards  retired,  yet  we  have  numberlefs 
teftimonies  of  another  nature,  that  prove  it  beyond  the 
poflibility  of  doubt : I mean  thofe  numerous  trees  that  are 
found  buried  at  confiderable  depths  in  places  where  either 
livers,  or  the  fea,  has  accidentally  overflown*.  At  the 
mouth  of  the  river  Nefs,  near  Bruges,  in  Flanders,  at  the 
depth  of  fifty  feet,  are  found  great  quantities  of  trees  lying 
as  clofe  to  each  other  as  they  do  in  a wood : the  trunks,  the 
branches,  and  the  leaves,  are  in  fuch  perfect  prefervation, 
that  the  particular  kind  of  each  tree  may  inftantly  be  known. 
About  five  hundred  years  ago,  this  very  ground  was  known 
to  have  been  covered  with  the  fea ; nor  is  there  any  hiftory 
or  tradition  of  its  having  been  dry  ground,  which  we  can 
have  no  doubt  muft  have  been  the  cafe.  Thus  we  fee  a 
country  flourifhing  in  verdure,  producing  large  forefts,  and 
trees  of  various  kinds,  overwhelmed  by  the  fea.  We  fee 
this  element  depofiting  its  fediment  to  an  height  of  fifty 
feet  *,  and  its  waters  muft,  therefore,  have  rifen  much 
higher.  We  fee  the  fame,  after  it  has  thus  overwhelmed, 
and  funk  the  land  fo  deep  beneath  its  flime,  capricioufly  re- 
tiring from  the  fame  coafts,  and  leaving  that  habitable  once 
more,  which  it  had  formerly  deftroyed.  All  this  is  wonder- 


* Buffon,  vcl.  ii.  p.  403. 
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ful ; and  perhaps,  inftead  of  attempting  to  inquire  after  the 
caufe,  which  has  hitherto  been  infcrutable,  it  will  bed  be- 
come us  to  reft  fatisfied  with  admiration.) 

At  the  city  of  Modena  in  Italy,  and  about  four  miles 
round  it,  wherever  it  is  dug,  when  the  workmen  arrive  at  the 
depth  of  fixty-three  feet,  they  come  to  a bed  of  chalk,  which 
they  bore  with  an  augre  live  feet  deep;  they  then  withdraw 
from  the  pit,  before  the  augre  is  removed,  and  upon  its  ex- 
traction, the  water  burfts  up  through  the  aperture  with  great 
violence,  and  quickly  fills  this  new-made  well,  which  con- 
tinues full,  and  is  affected  neither  by  rains  nor  droughts.  - 
But  that  which  is  molt  remarkable  in  this  operation,  is  the 
layers  of  earth  as  we  defcend.  At  the  depth  of  fourteen 
feet,  are  found  the  ruins  of  an  ancient  city,  paved  ftreets, 
houfes,  floors,  and  different  pieces  of  Mofaic.  Under  this 
is  found  a folid  earth,  that  would  induce  one  to  think  had 
never  been  removed  *,  however,  under  it  is  found  a foft  oozy 
earth,  made  up  of  vegetables  m7  and  at  twenty-fix  feet  depth, 
large  trees  entire,  fuch  as  watnut-trees,  with  the  walnuts 
•ftill  flicking  on  the  ftem,  and  their  leaves  and  branches  in 
exaCl  prefervation.  At  twenty-eight  feet  deep,  a foft  chalk 
is  found,  mixed  with  a vaft  quantity  of  {hells  ; and  this  bed 
is  eleven  feet  thick.  Under  this,  vegetables  are  found  again, 
with  leaves,  and  branches  of  trees  as  before  ; and  thus  al- 
ternately chalk  and  vegetable  earth  to  the  depth  of  fixty-three 
feet.  Thefe  are  the  layers  wherever  the  workmen  attempt 
to  bore  ; while  in  many  of  them  they  alfo  find  pieces  of 
charcoal,  bones,  and  bits  of  iron.  From  this  defcription^ 
therefore  i t appears,  that  this  country  has  been  alternately 
overflowed  and  defected  by  the  fea,  one  age  after  another . 
nor  were  thefe  overflowings  and  retirings  of  trifling  depth. 
Or  of  fhort  continuance.  When  the  fea  burft  in,  it  muft 
have  been  a long  time  in  overwhelming  the  branches  of  the 
fallen  foreft  with  its  fediment  ; and  ftill  longer  in  froming 
a regular  bed  of  fhells  eleven  feet  over  them.  It  muft  have, 
therefore,  taken  an  age,  at  leaft,  to  make  any  one  of  thefe 
layers;  and  we  may  conclude,  that  it  muft  have  been  many 
ages  employed  in  the  production  of  them  all.  The  land  alfo, 
upon  being  deferted,  muft  have  had  time  to  grow  compact, 
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to  gather  frefh  fertility,  and  to  be  drained  of  its  waters  before 
it  could  be  difpofed  to  vegetation,  or  before  its  trees  could 
have  fhot  forth  again  to  maturity. 

We  have  indances  nearer  home  of  the  fame  kind  given 
us  in  the  Philofophical  Tranfadtions ; one  of  them  by  Mr. 
Derham.  An  inundation  of  the  fea,  at  Degenham,  in  Eflex; 
laying  bare  a part  of  the  adjacent  pad ure for  above  two  hundred 
feet  wide,  and,  in  fome  places,  twenty  deep,  it  difcovered 
a number  of  trees  that  had  lain  there  for  many  ages  before ; 
thefe  trees,  ,by  lying  long  under  ground,  were  .become  black 
and  hard,  and  their  fibres  fo  tough,  that  one  might  as  eafily 
break  a wire,  as  any  of  them  ; they  lay  fo  thick  in  the  place 
where  they  were  found,  that  in  many  parts  he  could  dep 
from  one  to  another : he  conceived  alfo,  that  not  only  all 
the  adjacent  marfhes,  for  feveral  hundred  acres,  were  covered 
underneath  with  fuch  timber,  but  alfo  the  marfhes  along 
the  mouth  of  the  Thames,  for  feveral  miles.  The  meeting 
with  thefe  trees  at  fuch  depths,  he  afcribes  to  the  fediment 
of  the  river,  and  the  tides,  which  conftantly  wafhing  over 
them,  have  always  left  fome  part  of  their  fubdance  behind, 
fo  as,  by  repeated  alluvions,  to  work  a bed  of  vegetable  earth 
Over  them,  to  the  height  at  which  he  found  it. 

The  levels  of  Hatfield-Chace,  in  Yorkfhire,  a tradt  of 
above  eighteen  thoufand  acres,  which  was  yearly  overflown, 
was  reduced  to  arable  and  padure-land,  by  one  Sir  Cornelius 
Vermufden,  a Dutchman.  At  the  bottom  of  this  wide 
extent,  are  found  millions  of  the  roots  and  bodies  of  trees, 
of  fuch  as  this  illand  either  formerly  did,  or  does  at  prefent 
produce.  The  roots  of  all  ftand  in  their  proper  poftures  ; 
and  by  them,  as  thick  as  ever  they  could  grow,  the  refpc&ive 
trunks  of  each,  fome  above  thirty  yards  long.  The  oaks, 
fome  of  which  have  been  fold  for  fifteen  pounds  a piece,  are 
as  black  as  ebony,  very  lading,  and  clofe  grained.  The  alh- 
tre  es  are  as  foft  as  earth,  and  are  commonly  cut  in  pieces  by 
the  workmen’s  fpades,  and  as  foon  as  flung  up  into  the  open 
air,  turn  to  dud.  But  all  the  red,  even  the  willows  them- 
felves,  which  are  fofter  than  the  afli,  preferve  their  fub- 
ftance and  texture  to  this  very  day.  Some  of  the  firs 
appear  to  have  vegatated,  even  after  they  were  fallen,  and 
to  have,  from  their  branches,  druck  up  large  trees,  as  great 
as  the  parent  trunk.  It  is  obfervable,  that  many  of  thefe 
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trees  have  been  burnt,  fome  quite  through,  fome  on  Ofid 
fide,  fome  have  been  found  chopped  and  fquared,  others 
riven  with  great  wooden  wedges,  all  fufficiently  manifefting, 
that  the  country  which  was  deluged,  had  formerly  been  in- 
habited. Near  a great  root  of  one  tree,  were  found  eight 
coins  of  the  Roman  emperors  5 and,  in  fome  places,  the 
marks  of  the  ridge  and  furrow  were  plainly  perceivable, 
which  teftified  that  the  ground  had  formerly  been  patient  of 
cultivation. 

The  learned  naturahft  who  has  given  this  defcription 
has  pretty  plainly  evinced,  that  this  foreft,  in  particular, 
muft  have  been  thus  levelled  by  the  Romans ; and  that  the 
falling  of  the  trees,  muft  have  contributed  to  the  accumula- 
tion of  the  waters.  “ The  Romans,”  fays  he*  “ when  the 
Britons  fled,  always  purfued  them  into  the  fortrefles  of  low 
woods,  and  miry  forefts  : in  thefe,  the  wild  natives  found 
fhelter ; and,  when  opportunity  offered,  iflued  out,  and  fell 
upon  their  invaders  without  mercy.  In  this  manner,  the 
Romans  were  at  length  fo  harafled,  that  orders  were  iflued 
out  for  cutting  down  all  the  woods  and  forefts  in  Britain. 
In  order  to  effe<T  this,  and  deftroy  the  enemy  the  eafier* 
they  fet  fire  to  the  woods,  compofed  of  pines,  and  other 
inflammable  timber*  which  fpreading,  the  conflagration  de- 
llroyed  not  only  the  foreft,  but  infinite  numbers  of  the 
wretched  inhabitants  who  had  taken  fhelter  therein.  When 
the  pine-trees  had  thus  done  what  mifchief  they  could,  the 
R.omans  then  brought  their  army  nearer,  and,  with  whole 
legions  of  the  captive  Britons,  cut  down  moft  of  the  trees 
that  were  yet  left  Handing  ; leaving  only  here  and  there  fome 
trees  untouched,  as  monuments  of  their  fury.  Thefe,  un- 
needful of  their  labour,  being  deftitute  of  the  fupport  of 
the  underwood,  and  of  their  neighbouring  trees,  were  eafily 
overthrown  by  the  winds,  and,  without  interruption,  re- 
mained on  the  places  where  they  happened  to  fall.  The 
foreft,  thus  fallen,  muft  neceffarily  have  flopped  up  the 
currents,  both  from  land  and  fea  ; and  turned  into  great 
lakes,  what  were  before  but  temporary  ftreams.  The  working 
of  the  waters  here,  the  confumption  and  decay  of  rotten 
boughs  and  branches,  and  the  vaft  increafe  of  water-mofs 

* Phil.  Tranf.  vol.  iv.  part  ii-  p.  114. 
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tvhich  flourifhes  upon  marfhy  grounds,  foon  formed  a cover- 
ing over  the  trunks  of  the  fallen  trees,  and  raifed  the 
earth  feveral  feet  above  its  former  level.  The  earth  thus, 
every  day  fwelling,  by  a continual  increafe  from  the  fedi- 
ment  of  the  waters,  and  by  the  lightnefs  of  the  vegetable 
fubftances  of  which  it  was  compofed,  foon  overtopt  the 
waters  by  which  this  intumefcence  was  at  firft  effected  j fo 
that  it  entirely  got  rid  of  its  inundations,  or  only  demanded 
a flight  afliftance  from  man  for  that  purpofe.”  This  may  be 
the  origin  of  ail  bogs,  which  are  formed  by  the  putrefaction 
of  vegetable  fubftances,  mixed  with  the  mud  and  flime 
depoflted  by  waters,  and  at  length  acquiring  a fufhcient 
confiftency. 

From  this  we  fee  what  powerful  effects  the  fea  is  capable 
of  producing  upon  its  fhores,  either  by  overflowing  fome, 
or  deferting  others ; by  altering  the  direction  of  thefe,  and 
rendering  thofe  craggy  and  precipitate,  which  before  were 
ihelving.  But  the  influence  it  has  upon  thefe,  is  nothing1 
to  that  which  it  has  upon  that  great  body  of  earth  which 
forms  its  bottom.  It  is  at  the  bottom  of  the  fea  that  the 
greatefl  wonders  are  performed,  and  the  mod  rapid  changes 
are  produced  *,  it  is  there  that  the  motion  of  the  tides  and 
the  currents  have  their  whole  force,  and  agitate  the  fub- 
ftances of  which  their  bed  is  compofed.  But  all  thefe  are 
almoft  wholly  hid  from  human  curioflty ; the  miracles  of 
the  deep  are  performed  in  fecret ; and  we  have  but  little  in- 
formation from  its  abyfles,  except  what  we  receive  by  in- 
fpe&ion  at  very  fhallow  depths,  or  by  the  plummet,  or  from 
divers,  who  are  known  to  defcend  from  twenty  to  thirty 
fathom  *. 

The  eye  can  reach  but  a very  fhort  way  into  the  depths 
of  the  fea  ; and  that  only  when  its  furface  is  giafly  and  ferene. 
In  many  leas  it  perceives  nothing  but  a bright  fandy  plain  at. 
bottom,  extending  for  feveral  hundred  miles,  without  an 
intervening  obje£t.  But  in  others,  particularly  in  the  Red 
Sea,  it  is  very  different : the  whole  bottom  of  this  extenflve  bed 
of  waters  is,  literally  fpeaking,  a foreft  of  fub-marine  plants, 
and  corals  formed  by  infedts  for  their  habitation,  fometimes- 
branching  out  to  a great  extent.  Here  are  feen  the  mad- 
* Phil.  Tranf.  vol.  iv.  part  ii.  p.  19^. 
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repores,  the  fponges,  moffes,  fea-mufhrooms,  and  other 
marine  productions,  covering  every  part  of  the  bottom ; fd 
that  fome  have  even  fuppofed  to  fea  the  have  taken  its  name 
from  the  colour  of  its  plants  below.  However,  thefe  plants 
are  by  no  means  peculiar  to  this  fea,  as  they  are  found  in 
great  quantities  in  the  Perfian  Gulph,  along  the  coafts  of 
Africa,  and  thofe  of  Provence  and  Catalonia. 

The  bottom  of  many  parts  of  the  fea  near  America  pre- 
fents  a very  different,  though  a very  beautiful  appearance, 
This  is  covered  with  vegetables,  which  make  it  look  as  green 
as  a meadow,  and  beneath  are  feen  tnoufands  of  turtles,  and 
other  lea-animals  feeding  thereon. 

In  order  to  extend  our  knowledge  of  the  fea  to  greater 
depths,  recourfe  has  been  had  to  the  plummet ; which  is 
generally  made  of  a lump  of  lead  of  about  forty  pounds 
weight,  fattened  to  a cord*.  This,  however,  only  anfwers 
in  moderate  depths ; for  when  a deep  fea  is  to  be  founded, 
the  matter  of  which  the  cord  is  compofed,  being  lighter  than 
the  water,  floats  upon  it,  and  when  let  down  to  a confider* 
able  depth,  its  length  fo  increafes  its  furface,  that  it  Is  often 
fuflicient  to  prevent  the  lead  from  finking ; fo  that  this  may 
be  the  reafon  that  fome  parts  of  the  fea  are  faid  to  have  no 
bottom. 

In  general,  we  learn  from  the  plummet,  that  the  bottom 
of  the  fea  is  tolerably  even  where  it  has  been  examined; 
and  that  the  farther  from  the  fhore,  the  fea  is  in  general 
the  deeper.  Notwithftanding,  in  the  midft  of  a great 
and  unfathomable  ocean,  we  often  find  an  ifland  railing 
its  head,  and  fingly  braving  its  fury.  Such  iflands  piay 
be  confldered  as  the  mountains  of  the  deep  ; and,  could 
we  for  a moment  imagine  the  waters  of  the  ocean  removed, 
or  dried  away,  we  fhould  probably  find  the  inequalities  of 
its  bed  refembling  thofe  that  are  found  at  land.  Here  ex- 
tenfive  plains ; there  valleys  ; and,  in  many  places,  moun- 
tains of  amazing  height.  M.  Buache  has  a&ually  given  us 
a map  of  that  part  of  its  bottom,  which  lies  between  Africa 
and  America,  taken  from  the  feveral  foundings  of  mariners  : 
In  it  we  find  the  fame  uneven  furface  that  we  do  upon  land,' 


* BilfFon,  vol.  ii.  p.  5. 
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the  fame  eminences,  and  the  fame  depreflions.  In  fuch  an 
imaginary  profpeCl,  however,  there  would  be  this  difference, 
that  as  the  tops  of  land-mountains  appear  the  mod  barren 
and  rocky,  the  tops  of  fea-mountaina  would  be  found  the 
moil  verdant  and  fruitful. 

The  plummet,  which  thus  gives  us  fome  idea  of  the  ine- 
qualities of  the  bottom,  leaves  us  totally  in  the  dark  as  to 
every  other  particular ; recourfe,  therefore,  has  been  had  to 
divers  : thefe,  either  being  bred  up  in  this  dangerous  way  of 
life,  and  accuftomed  to  remain  fome  time  under  water  with- 
out breathing,  or  affifted  by  mlans  of  a diving-bell,  have 
been  able  to  return  fome  confufed  and  uncertain  accounts  of 
the  places  below.  In  the  great  diving-bell  improved  by  Dr. 
.Halley,  which  was  large  enough  to  contain  five  men,  and 
was  fupplied  with  frefh  air  by  buckets,  that  alternately  rofe 
and  fell,  they  defeended  fifty  fathom.  In  this  huge  machine* 
which  was  let  down  from  the  maft  of  the  fhip,  the  do&or 
himfelf  Went  down  to  the  bottom,  where,  when  the  fea  was 
clear,  and  efpecially  when  the  fun  fhone,  he  could  fee  per- 
fectly well  to  write  or  read,  and  much  more  to  take  up  any- 
thing that  was  underneath : at  other  times,  when  the  water 
was  troubled  and  thick,  it  was  as  dark  as  night  below,  fo 
that  he  was  obliged  to  keep  a candle  lighted  at  the  bottom. 
But  there  was  one  thing  very  remarkable,  that  the  water 
which  from  above  was  ufually  feen  of  a green  colour,  when 
looked  at  from  below,  appeared  to  him  of  a very  different 
one,  calling  a rednefs  upon  one  of  his  hands,  like  that  of 
damafic  rofes*: — A proof  of  the  fea’s  taking  its  colour  not 
from  any  thing  floating  in  it,  but  from  the  different  re- 
flections of  the  rays  of  light.  Upon  the  whole,  the  accounts 
we  have  received  from  the  bottom,  by  this  contrivance,  are 
but  few.  We  learn  from  it,  and  from  divers  in  general,  that 
while  the  furface  of  the  fea  may  be  deformed  by  tempefts,  it 
is  ufually  calm  and  temperate  belowf;  that  fome  divers 
who  have  gone  down  when  the  weather  was  calm,  and  came 
up  when  it  was  tempeftuous,  were  furprifed  at  their  not 
perceiving  the  change  at  the  bottom.  This,  however,  muft 

* Newton’s  Optic,  p.  56.  f Boyle,  vol.  iii.  p.  042. 
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not  be  fuppofed  to  obtain  with  regard  to  the  tides,  and  the 
currents,  as  they  are  feenconftantly  fluffing  their  bottom; 
taking  their  bed  with  great  violence  from  one  place,  and  de- 
pofiting  is  upon  another.  We  are  informed,  alfo,  by  divers, 
that  the  fea  grows  colder  in  proportion  as  they  defcend  to 
the  bottom  ; that  as  far  as  the  fun’s  rays  pierce,  it  is  influ- 
enced by  their  warmth  ; but  lower,  the  cold  becomes  almoft 
intolerable.  A perfon  of  quality,  who  had  been  himfelf  a 
diver,  as  Mr.  Boyle  informs  us,  declared,  that  though  he 
feldom  defcended  above  thi^e  or  four  fathoms,  yet  he  found 
it  fo  much  colder  than  near  the  top,  that  he  could  not  well 
endure  it ; and  that  being  let  down  in  a great  diving-bell, 
although  the  water  could  not  immediately  touch  him,  he 
found  the  air  extremely  cold  upon  his  firft  arrival  at  the 
bottom. 

From  divers  alfo  we  learn,  that  the  fea  in  many  places  is 
filled  with  rocks  at  bottom  •,  and,  that  among  their  clifts, 
and  upon  their  fides,  various  fubltances  fprout  forward, 
which  are  either  really  vegetables,  or  the  nefts  of  infe&s, 
increafed  to  fome  magnitude.  Some  of  thefe  affume  the 
fhape  of  beautiful  flowers  ; and,  tho’  foft,  when  taken  up, 
foon  harden,  and  are  kept  in  the  cabinets  of  the  curious. 

But,  of  all  thofe  divers  who  have  brought  us  information 
from  the  bottom  of  the  deep,  the  famous  Nicola  Pefce,  whofe 
performances  are  told  us  by  Kircher,  is  the  molt  celebrated. 
I will  not  fo  much  as  pretend  to  vouch  for  the  veracity  of 
Kircher’s  account,  which  he  allures  us  he  had  from  the  ar- 
chives of  the  kings  of  Sicily  ; but  it  may  ferve  to  enliven  an 
heavy  chapter.  “ In  the  times  of  Frederic,  king  of  Sicily, 
there  lived  a celebrated  diver,  whofe  name  was  Nicolas,  and 
who,  from  his  amazing  {kill  in  fwimming,  and  his  perfe- 
verance  under  water,  was  firnamed  the  Fi/b.  This  man 
had,  from  his  infancy,  been  ufed  to  the  fea  ; and  earned  his 
fcanty  fubfiftence  by  diving  for  corals  and  oylters ; which  he 
fold  to  the  villages  on  fhore.  His  long  acquaintance  with 
the  fea,  at  laft,  brought  it  to  be  almofl  his  natural  element. 
He  frequently  was  know  to  fpend  five  days  in  the  midft  of 
the  waves,  without  any  other  provifions  than  the  filh  which 
he  caught  there,  and  ate  raw.  He  often  fwam  over  from 
Sicily  to  Calabria,  a tempeftuous  and  dangerous  paflage,  car- 
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tying  letters  from  the  king.  He  was  frequently  known  to 
fvvim  among  the  gulphs  of  the  Lipari  iflands,  no  way  appre- 
hend ve  of  danger. 

“ Some  mariners  out  at  fea  one  day  obferved  fomething 
at  fome  diftance  from  them,  which  they  regarded  as  a fea- 
monfter ; but  upon  its  approach,  it  was  known  to  be  Nicho- 
las, whom  they  took  into  their  ihip.  When  they  afked  him 
whither  he  was  going  in  fo  ftormy  and  rough  a fea,  and  at 
fuch  a diftance  from  land,  he  {hewed  them  a packet  of  let- 
ters, which  he  was  carrying  to  one  of  the  towns  of  Italy,  ex- 
a£Hy  done  up  in  a leather  bag,  in  fuch  a manner  as  that 
they  could  not  be  wetted  by  the  fea.  He  kept  them  thus 
company  for  fome  time  on  their  voyage,  convcrfing  and 
alking  queftions  ; and  after  eating  a hearty  meal  with  them, 
he  took  his  leave,  and,  jumping  into  the  fea,  purfued  his 
voyage  alone. 

“ In  order  to  aid  thefe  powers  of  enduring  in  the  deep. 
Nature  feemed  to  have  aflifted  him  in  a very  extraordinary 
manner ; for  the  fpaces  between  his  fingers  and  toes  were 
webbed,  as  in  a goofe  ; and  his  cheft  became  fo  very  capa- 
cious, that  he  could  take  in  at  one  infpiration,  as  much 
breath  as  would  ferve  him  for  a whole  day.  * 

“ The  account  of  fo  extraordinary  a perfon  did  not  fail  to 
reach  the  King  himfelf ; who,  a&uated  by  the  general  cu- 
riofity,  ordered  that  Nicolas  ihould  be  brought  before  him.  It 
was  no  eafy  matter  to  find  Nicolas,  who  generally  lpent  his 
time  in  the  folitudes  of  the  deep ; but,  at  laft,  however,  af- 
ter much  fearching,  he  was  found,  and  brought  before  his 
Majefty.  The  curiofity  of  this  monarch  had  been  long  ex- 
cited by  the  accounts  he  had  heard  of  the  bottom  of  the 
gulph  of  Charybdis  ; he  therefore  conceived  that  it  would 
be  a proper  opportunity  to  have  more  certain  information  ; 
and  commanded  our  poor  diver  to  examine  the  oottom  of  this 
dreadful  whirlpool : as  an  incitement  to  his  obedience 
he  ordered  a golden  cup  to  be  flung  into  it.  Nicolas 
was  not  infenfible  of  the  danger  to  which  he  was  ex- 
pofed;  dangers  beft  known  only  to  himfelf;  and  he 
therefore  prefumed  to  remonftrate  : but  the  hopes  of  the 
reward,  the  defire  of  pleafing  the  King,  and  the  pleafure  of 
lhewing  his  fkill,  at  laft  prevailed.  He  inftantly  jumped  i»to 
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the  gulph,  and  was  fwallowed  as  inftantly  up  in  it9'bofomv 
He  continued  for  three  quarters  of  an  hour  below ; during, 
which  time  the  King  and  his  attendants  remained  upon  fhore 
anxious  for  his  fate  ; but  he  at  laft  appeared,  buffeting  upon 
the  furface,  holding  the  cup  in  triumph  in  one  hand,  and 
making  his  way  good  among  the  waves  with  the  other.  It 
may  be  fuppofed  he  was  received  with  applaufe,  upon  his 
arrival  on  (bore  5 the; cup  was  made  the  reward  of  his  ad- 
venture % the  King  ordered  him  to  be  taken  proper  care  of ; 
and,  as  he  was  fomewhat  fatigued  and  debilitated  by  his  la- 
bour, after  a hearty  meal,  he  was  put  to  bed,  and  permitted 
to  refrefh  himfelf  by  fleeping. 

« When  his  fpirits  were  thus  reflored,  he  was  again 
brought  to  fatisfy  the  King’s  curiofity  with  a narrative  of  the 
wonders  he  had  feen  ; and  his  account  was  to  the  following 
effe£l  : — He  would  never,  he  faid,  have  obeyed  the  King’s 
commands,  had  he  been  apprized  of  half  the  dangers  that 
were  before  him.  There  were  four  things,  he  faid,  that 
rendered  the  gulph  dreadful,  not  only  to  men,  but  even  to 
the  fifties  themfelves : firft,  the  force  of  the  water  burfting 
up  from  the  bottom,  which  requires  great  ftrength  to  refift ; 
fecondly,  the  abruptnefs  of  the  rocks,  that  on  every  fide 
threatened  definition  * thirdly,  the  force  of  the  whirlpool, 
dafhing  againft  thofe  rocks  y and  fourthly,  the  number  and 
magnitude  of  the  polypous  fifh,  fome  of  which  appeared  as 
large  as. a man,,  and  which,  every  where  flicking  againfl  the 
rocks,  projected  their  fibrous  arms  to  entangle  him.  Being 
afked  how  he  was  able  fo  readily  to  find  the  cup  that  had 
been  thrown  in,  he  replied,  that  it  happened  to  be  flung  by 
the  waves  into  the  cavity  of  a rock,  againft  which  he  himfelf 
was  urged  in  his  defcent.  This  account,,  however,  did  not 
fatisfy  the  King’s  curiofity  : being  requefted  to  venture  once 
more  into  the  gulph  for  further  difcoveries,  he  at  firft  refufed  y 
but  the  King  defirous  of  having  the  moft  exat  information 
pofhble  of  all  things  to  be  found'  in  the  gulph,  repeated  his 
folicitations  ; and,  to  give  them  ftill  greater  weight,  pro- 
duced a larger  cup  than  the  former,  and  added  alfo  a purfe 
efgbld.  Upon  thefe  confiderations,  the  unfortunate  Pefla- 
cola  once  again  plunged  into  the  whirlpool,  and  was  never 
heard  of  more.” 
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CHAP.  XVIII. 

A SUMMARY  ACCOUNT  OF  THE  MECHANICAL  PROPERTIES 

OF  AIR. 

ETaving  described  the  earth  and  the  fea,  we  now  afeend 
into  that  fluid  which  furrounds  them  both ; and  which,  in 
fome  meafure,  fupports  and  fupplies  all  Animated  Nature. 
As  upon  yiewing  the  bottom  of  the  ocean  from  its  furface, 
we  fee  an  infinity  of  animals  moving  therein,  and  feeking 
food  ; fo  were  fome  fuperior  being  to  regard  the  earth  at  a 
proper  diftance,  he  might  confidey  us  in  the  fame  light : he 
might,  from  his  fuperior  Itation,  behold  a number  of  bufy 
little  beings,  immerfed  in  the  aerial  fluid,  that  every  where 
furrounds  them,  and  feduloufly  employed  in  procuring  the 
means  of  fubfiftence.  This  fluid,  though  too  fine  for  the 
grofs  perception  of  its  inhabitants,  might,  to  his  nicer  organs 
of  fight,  be  very.vifible  ; and,  while  he  at  once  fa w into  its 
operations,  he  might  fmile  at  the  varieties  of  human  conjec- 
ture concerning  it ; he  might  readily  difeern,  perhaps,  the 
height  above  the  furface  of  the  earth  to  which  this  fluid  at^ 
mofphere  reaches  5 he  might  exaclly  determine  that  peculiar 
form  of  its  parts  which  gives  it  the  fpring  or  elafticity  with 
which  it  is  endued  : he  might  diftinguifn  which  of  its  parts 
were  pure  incorruptible  air,  and  which  only  made  for  a little 
time  to  aflume  the  appearance,  fo  as  to  be  quickly  returned 
back  to  the  element  from  whence  it  came.  But  as  for  us, 
who  are  immerfed  at  the  bottom  of  this  gulph,  we  mull  be 
contented  with  a more  confined  knowledge  ; and,  wanting 
a proper  point  of  profpedf,  remain  fatisfied  with  a combina- 
tion of  the  effects. 

One  of  the  firft  things,  that  our  fenfes  informs  us  of,  is, 
that  although  the  air  is  too  fine  for  our  fight,  it  is  very  ob- 
vious to  our  touch.  Although  we  cannot  fee  the  wind  con- 
tained in  a bladder,  we  can  very  readily  feel  its  refiftance  ; 
and  though  the  hurricane  may  want  colour,  we  often  fatally 
experience  that  it  does  not  want  force.  We  have  equal  ex- 
perience of  the  air’s  fpring  or  elafticity  : the  bladder,  when 
prefled,  returns  again,  upon  the  preflure  being  taken  away; 
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a bottle,  when  filled,  often  burfts,  from  the  fpring  of  air 
which  is  included. 

So  far  the  {lighted:  experience  reaches ; but,  by  carrying 
experiment  a little  farther  we  learn,  that  air  alfo  is  heavy: 
a round  glafs  veflel  being  emptied  of  its  air,  and  accurately 
weighed,  has  been  found  lighter  than  when  it  was  weighed 
with  the  air  in  it.  Upon  computing  the  fuperior  weight  of 
the  full  veflel,  a cubic  foot  of  air  is  found  to  weigh  fome- 
thing  more  than  an  ounce. 

From  this  experiment,  therefore,  we  learn,  that  the  earth, 
and  all  things  upon  its  furface,  are  every  where  covered  with 
a ponderous  fluid,  which  riling  very  high  over  our  heads, 
muft  be  proportionably  heavy.  For  inllance,  as  in  the  fea, 
a man  at  the  depth  of  twenty  feet  fullains  a greater  weight 
of  water  than  a man  at  the  depth  of  but  ten  feet ; fo  will  a 
man  at  the  bottom  of  a valley  have  a greater  weight  of  air 
over  him,  than  a man  on  the  top  of  a mountain. 

From  hence  we  may  conclude,  that  we  fuftain  a very 
great  weight  of  air ; and  although,  like  men  walking  at  the 
bottom  of  the  fea,  we  cannot  feel  the  weight  which  prefles 
equally  round  us,  yet  the  prefliire  is  not  the  lefs  real.  As  in 
morals,  we  feldom  know  the  bleflings  that  furround  us  till 
we  are  deprived  of  them ; fo  here  we  do  not  perceive  the 
weight  of  the  ambient  fluid  till  a part  of  it  is  taken  away. 
If,  by  any  means,  we  contrive  to  take  away  the  preflure  of 
the  air  from  any  one  part  of  our  bodies,  we  ate  foon  made 
fenfible  of  the  weight  upon  the  other  parts.  Thus,  if  we 
clap  our  hand  upon  the  mouth' of  a veffel  from  whence  the 
air  has  been  taken  away,  there  will  thus  be  air  on  one  fide, 
and  none  on  the  other  $ upon  which,  we  fliall  inftantly  find 
the  hand  violently  fucked  inwards  ; which  is  nothing  more 
than  the  weight  of  the  air  upon  the  back  of  the  hand  that 
forces  it  into  the  fpace  which  is  empty  below. 

As  by  this  experiment,  we  perceive  that  the  air  prefles 
with  great  weight  upon  every  thing  on  the  furface  of  the 
earth,  fo  by  other  experiments  we  learn  the  exa£t  weight 
with  which  it  prefles.  Firft,  if  the  air  be  exhaufted  out  of 
any  veflel,  a drinking  veflel  for  inftance*,  and  this  veflel  be 

* This  may  be  done  by  turning  a bit  of  paper  in  the  fame,  and  then  quickly 
turning  it  down  upon  the  water# 
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let  with  the  mouth  downwards  in  water,  the  water  will  rife 
up  into  the  empty  fpace,  and  fill  the  inverted  glafs  ; for  the 
external  air  will,  in  this  cafe,  prefs  up  the  water  where  there 
is  no  weight  to  refill ; as,  one  part  of  a bed  being  prefled, 
makes  the  other  parts,  that  have  no  weight  upon  them,  rife. 
In  this  cafe,  as  we  faid,  the  water  being  prefled  without, 
will  rife  in  the  glafs  *,  and  would  continue  to  rife  (if  the 
empty  glafs  were  tall  enough)  thirty-two  feet  high.  In  fa£l, 
there  have  been  pipes  made  purpofely  for  this  experiment, 
of  above  thirty-two  feet  high  ; in  which,  upon  being  ex- 
haufted,  the  water  has  always  rifen  to  the  height  of  thirty- 
two  feet : there  it  has  always  relied,  and  never  afcended 
higher.  From  this,  therefore,  we  learn,  that  the  weight 
of  the  air  which  prefies  up  the  water,  is  equal  to  a pillar  or 
column  of  water,  which  is  thirty-two  feet  high  ; as  it  is  juffc 
able  to  raife  fuch  a column,  and  no  more.  In  other  words, 
the  furface  of  the  earth  is  every  where  covered  with  a 
weight  of  air,  which  is  equivalent  to  a covering  of  thirty- 
two  feet  deep  of  water ; or  to  a weight  of  twenty-nine 
inches  and  a half  of  quickfilver,  which  is  known  to  be  juft 
as  heavy  as  the  former. 

Thus  we  fee  that  the  air  at  the  furface  of  the  earth  is  juft 
as  heavy  as  thirty-two  feet  of  water,  or  twenty-nine  inches 
and  a half  of  quickfilver  *,  and  it  is  eafily  found,  by  compu- 
tation, that  to  raife  water  thirty-two  feet,  will  require  a 
weight  of  fifteen  pounds  upon  every  fquare  inch.  Now,  if 
we  are  fond  of  computations,  we  have  only  to  calculate 
how  many  fquare  inches  are  in  the  furface  of  an  ordinary 
human  body,  and  allowing  every  inch  to  fullain  fifteen 
pounds,  we  may  amaze  ourfelves  at  the  weight  of  air  we  fuf- 
tain.  . It  has  been  computed,  and  found,  that  our  ordinary 
load  of  air  amounts  to  within  a little  of  forty  thoufand  pounds : 
this  is  wonderful  { but  wondering  is  not  the  way  to  grow 
wife. 

Notwithflanding  this  be  our  ordinary  load,  and  our  ufual 
fiupply,  there  are  at  different  times  very  great  variations. — 
The  air  is  not,  like  water,  equally  heavy  at  all  feafons  ; but 
fometimes  is  lighter,  and  fometimes  more  heavy.  It  is  fome- 
'times  more  compreffed,  and  fometimes  moreelaflic  or  fpringy, 
which  produces  the  fame  effe£ls  as  an  inereafe  of  its  weight. 
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The  air  which  at  one  time  raifes  water  thirfy-two  feet  in  the 
tube,  and  quickfilver  twenty-nine  inches,  will  not  at  another 
raife  the  one  to  thirty  feet,  or  the  other  to  twenty-fix  inches. 
This  makes  therefore  a very  great  difference  in  the  weight 
we  fuflain  ; and  we  are  adlually  known,  by  computation,  to 
carry  at  one  time  four  thoufand  pounds  of  air  more  than  at 
another. 

The  reafon  of  this  furprifing  difference  in  the  weight  of 
air,  is  either  owing  to  its  preffure  from  above,  or  to  an  in- 
creafe  of  vapour  floating  in  it.  Its  increafed  preffure  is  the 
confequence  of  its  fpring  or  elaflicity,  which  cold  and  heat 
fenfibly  affe£l,  and  are  continually  changing. 

This  elaflicity  of  the  air  is  one  of  its  moft  amazing  pro- 
perties ; and  to  which  it  fhould  feem  nothing  can  fct  bounds. 

body  of  air  that  maybe  contained  in  a nut-fhell,  may 
caflly,  with  heat,  be  dilated  into  a fphere  of  unknown  di- 
rnenfions,  On  the  contrary,  the  air  contained  in  a houfe, 
may  be  compreffed  into  a cavity  not  larger  than  the  eye  of  a 
needle.  In  fhort,  no  bounds  can  be  fet  to  its  confinement 
or  expanfien  ; at  leafl,  experiment  has  hitherto  found  its. at- 
tempts indefinite-  In  every  fituation,  it  retains  its  elaflicity; 
and  the  more  clofely  we  comprefs  it,  the  more  flrongly  does 
it  refill  the  preffure.  If  to  the  increafing  the  elaflicity  on  one 
fide  by  compreffion,  we  increafe  it  on  the  other  fide  by  heat, 
the  force  of  both  foon  becomes  irrefiflible  ; and  a certain 
French  philofopher  fuppofea*,  that  air  thus  confined  and  ex- 
panding, was  fuffieient  for  the  explofion  of  a world. 

Many  inflruments  have  been  formed  to  meafure  and  de- 
termine thefe  different  properties  of  the  air  ; and  which  fervq 
feveral  ufeful  purpofes.  The  barometer  ferves  to  meafure 
its  weight;  to  tell  us  when  it  is  heavier,  and  when  lighter. 
It  is  compofed  of  a glafs  tube  or  pipe,  of  about  thirty  inches 
in  length,  clofed  up  at  one  end  ; this  tube  is  then  filled  with 
quickfilver ; this  done,  the  maker  clapping  his  finger  upon 
the  open  end,' inverts  the  tube,  and  plunges  the  open  end* 
finger  and  all,  into  a bafon  of  quickfilver,  and  then  takes  his 
finger  away  : now  the  quickfilver  in  the  tube  will,  by  its  own 
weight,  endeavour  to  delcend  into  that  in  the  bafon  ; but  thq 
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external  air,  prefiing  on  the  furface  of  the  quickfilver  in  the 
bafon  without,  and  no  air  being  jn  the  tube  at  top,  the 
quickfilver  will  continue  in,  the  tube,  being  prefled  up,  as 
was  faid,  by  the  air,  on  the  furface  of  the  bafon  below.  The 
height  at  which  it  is  known  to  (land  in  the  tube,  is  ufually 
about  twenty-nine  inches,  when  the  air  is  heavy  5 but  not 
above  twenty-fix,  when  the  air  is  very  light.  Thus,  by  this 
inftrument,  we  can,  with  fome  exa&nefs,  determine  the 
weight  of  the  air$  and,  of  confequence,  tell  before-hand  the 
changes  of  the  weather.  Before  fine  dry  weather,  the  air  is 
charged  with  a variety  of  vapours,  which  float  in  it  unfeen, 
and  render  it  extremely  heavy,  fo  that  it  prefles  up  the  quick- 
filver ; or,  in  other  words,  the  barometer  rifes.  In  moift, 
rainy  weather,  the  vapours  are  waffled  down,  or  there  is  not 
heat  fufficient  for  them  to  rife,  fo  that  the  air  is  then  fenfibly 
lighter,  and  prefles  up  the  quickfilver  with  lefs  force ; or,  in 
other  words,  the  barometer  is  feen  to  fall.  Our  conftitutions 
feem  alfo  to  correfpond  with  the  changes  of  the  weather- 
glafs ; they  are  braced,  ftrong,  and  vigorous,  with  a large 
body  of  air  upon  them ; they  are  languid,  relaxed,  and 
feeble,  when  the  air  is  light,  and  refufes  to  give  our  fibres 
their  proper  tone. 

But  although  the  barometer  thus  meafures  the  weight  of 
the  air  with  exadlnefs  enough  for  the  general  purpofes  of 
life,  yet  it  is  often  afFe&ed  with  a thoufand  irregularities, 
that  no  exa&nefs  in  the  inftrument  can  remedy,  nor  no 
theory  account  for.  When  high  winds  blow,  the  quickfilver 
generally  is  low  : it  rifes  higher  in  cold  weatherVhan  in 
warm;  and  is  ufually  higher  at  morning  and  evening  than 
at  mid-day  : it  generally  defeends  lower  after  rain  than  it 
was  before  it.  There  are  alfo  frequent  changes  in  the  air, 
without  any  fenfible  alteration  in  the  barometer. 

As  the  barometer  is  thus  ufed  in  predicting  the  changes  of 
the  weather,  fo  it  is  alfo  ferviceable  in  meafuring  the  heights 
of  mountains,  which'  mathematicians  cannot  fo  readily  do  : 
for,  as  the  higher  we  afeend  from  the  furface  of  the  earth, 
the  air  becomes  lighter,  fo  the  quickfilver  in  the  barometer 
will  defeend  in  proportion.  It  is  found  to  fink  at  the  rate  of 
the  tenth  part  of  an  inch  for  every  ninety  feet  we  afeend ; fo 
that  in  going  up  a-  mountain,  if  I find  the  quickfilver  fallen 
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an  inch,  I conclude,  that  I am  got  upon  an  afcent  of  near 
nine  hundred  feet  high.  In  this  there  has  been  found  fome 
variation  ; into  a detail  of  which,  it  is  not  the  bufmefs  of  a 
natural  hiftorian  to  enter. 

In  order  to  determine  the  elaflicity  of  air,  the  wind-gun 
has  been  invented,  which  is  an  inflrument  varioufly  made  ; 
but  in  all  upon  the  principle  of  comprefling  a large  quantity 
of  air  into  a tube,  in  which  there  is  an  ivory  ball,  and  then 
giving  the  comprefled  elaflic  air  free  power  to  a£t,  and  drive 
the  ball  as  direoled.  The  ball,  thus  driven,  will  pierce  a 
thick  board ; and  will  be  as  fatal,  at  fmall  diflances,  as  if 
driven  with  gunpowder.  I do  not  know  whether  ever  the 
force  of  this  inflrument  has  been  afiifled  by  means  of  heat; 
certain  I am,  that  this,  which  could  be  very  eafily  contrived 
by  means  of  phcfphorus,  or  any  other  hot  fubftance  applied 
to  the  barrel,  would  give  fuch  a force  as  I doubt  whether 
gunpowder  itfelf  could  produce. 

The  air-pump  is  an  inflrument  contrived  to  exhaufl  the  air 
from  round  a veflel  adapted  to  that  purpofe  called  a receiver. 
This  method  of^xhaufling,  is  contrived  in  the  Ample  inflru- 
ment, by  a piflon,  like  that  of  a fyringe,  going  down  into  the 
vefTel,  and  thus  pufhing  out  its  air ; which,  by  means  of  a 
valve,  is  prevented  from  returning  into  the  veflel  again.  But 
this,  like  all  other  complicated  inflruments,  will  be  better  un- 
derflood by  a minute  infpedlion,  than  an  hour’s  defcription  : 
it  may  fuflice  here  to  obferve,  that  by  depriving  animals,  and 
other  fubflances,  of  all  air,  it  fheyvs  us  what  the  benefits  and 
effedls  of  air  are  in  fu  flaming  life,  or  promoting  vegetation. 

The  digefler  is  an  inflrument  of  flill  more  extraordinary 
effects  than  any  of  the  former ; and  fufliciently  difcovers  the 
amazing  force  of  air,  when  its  elaflicity  is  augmented  by  fire. 
A common  tea-kettle,  if  the  jfpout  were  clofed  up,  and  the 
lid  put  firmly  down,  would  ferve  to  become  a digeller,  if 
flrong  enough.  But  the  inflrument  ufed  for  this  purpofe,  is 
a flrong  metal  pot,  with  a lid  to  fcrew  clofe  on,  fo  that,  when 
down,  no  air  can  get  in  or  return : into  this  pot  meat  and 
bones  are  put,  with  a fmall  quantity  of  water,  and  then  the 
lid  fcrewed  clofe  : a lighted  lamp  is  put  underneath,  and, 
what  is  very  extraordinary,  (yet  equally  true)  in  fix  or  eight 
minutes  the  whole  mafs,  bones  and  all,  are  diflolvcd  into  a 
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jelly  ; fo  great  is  the  force  and  elafticity  of  the  air  contained 
within,  ftruggling  to  efcape,  and  breaking  in  pieces  all  the 
fubftances  with  which  it  is  mixed.  Care,  however,  mull  be 
taken  not  to  heat  this  inftrument  too  violently ; for  then  the 
inclofed  air  would  become  irrefiftible,  and  burft  the  whole, 
with,  perhaps,  a fatal  explofion. 

There  are  numberlefs  other  ufeful  inftruments  made  to  de- 
pend on  the.  weight,  the  eladicity,  or  the  fluidity  of  the  air, 
which  do  not  come  within  the  plan  of  the  prefent  work ; 
the  defign  of  wrhich  is  not  to  give  an  account  of  the  inven- 
tions that  have  been  made  for  determining  the  nature  and 
properties  of  air,  but  a mere  narrative  of  its  effects.  Thu 
defcription  of  the  pump,  the  forcing-pump,  the  fire-engine, 
the  fleam-engine,  the  fyphon,  and  many  others,  belong  not 
to  the  naturalift,  but  the  experimental  philofopher  : die  one 
gives  a hiftory  of  Nature,  as  he  finds  flie  prefents  herfelf  to 
him  ; and  he  draws  the  obvious  piClure  : the  other  purfues 
her  with  clofe  invefligation,  tortures  her  by  experiment  to 
give  up  her  fecrets,  and  meafures  her  latent  qualities  with 
laborious  precifion.  Much  more,  therefore,  might  be  faid 
of  the  mechanical  eflfe&s  of  air,  and  of  the  conjectures  that 
have  been  made  refpedling  the  form  of  its  parts  ; how  fome 
have  fuppofed  them  to  refemble  little  hoops,  coiled  up  in  a 
fpring  ; others,  like  fleeces  of  wool ; others,  that  the  parts 
are  endued  with  a repulfive  quality,  by  which,  when  fqueezed 
together,  they  endeavour  to  fly  off,  and  recede  from  each 
other.  We  might  have  given  the  difputes  relative  to  the 
height  to  which  this  body  of  air  extends  above  us,  and  con- 
cerning which  there  is  no  agreement.  We  might  have  in- 
quired how  much  of  the  air  we  breathe  is  elementary,  and 
not  reducible  to  any  other  fubftance  ; and  of  what  denfity  it 
would  become,  if  it  were  fuppofed  to  be  continued  down  to 
the  centre  of  the  earth.  At  that  place  we  might,  with  the 
help  of  figures,  and  a bold  imagination,  have  (hewn  it  twenty 
thoufand  times  heavier  than  its  bulk  of  gold.  We  might 
alfo  prove  it  millions  of  times  purer  than  upon  earth,  when 
raifed  to  the  furface  of  the  atmofphere.  But  thefe  fpecula- 
tions  do  not  belong  to  natural  hiftory ; and  they  have  hi- 
therto produced  no  great  advantages  in  that  branch  of 
fcience  to  which  they  more  properly  appertain. 
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CHAP.  XIX. 

f 

AN  ESSAY  TOWARDS  A NATURAL  HISTORY  05  THE  AIR. 

A late  eminent  philofopfyer  has  confidered  our  atmo- 
fphere  as  one  large  chymical  yefiel,  in  which  an  infinite 
number  of  yarious  operations  are  conflantly  performing. 
In  it  all  the  bodies  of  the  earth  are  continually  fending  up  a 
part  of  their  fubfiance  by  evaporation,  to  mix  in  this  great 
alembic,  and  to  float  a while  in  common.  Here  minerals, 
from  their  lowed  depths,  afcend  in  noxious,  or  in  warm  va- 
pours, to  make  a part  of  the  general  mafs ; feas,  rivers,  and 
fubterraneous  fprings,  furpifh  their  copious  fupplies  ; plants 
receive  and  returq  their  {hare  ; and  animals,  that  by  living 
upon,  confume  this  general  dore,  are  found  to  give  it  back 
in  greater  quantities,  when  they  die  *.  The  air,  therefore, 
that  we  breathe,  and  upon  which  we  fubfift,  bears  very  little 
refemblance  to  that  pure  elementary  body  which  was  de- 
scribed in  the  lad  chapter ; and  which  is  rather  a fubdance 
that  may  be  Conceived,  than  experienced  to  exift.  Air, 
fuch  as  we  find  it,  is  one  of  the  mod  compounded  bodies  in 
all  Nature.  Water  may  be  reduced  to  a fluid  every  way 
refembling  air,  by  heat;  which,  by  cold,  becomes  water 
again.  Every  thing  w^e  fee  gives  off'  its  parts  to  the  air,  and 
has  a little  floating  atmofphere  of  its  own  round  it.  The 
rofe  is  encompafled  with  a fphere  of  its  own  odorous  par- 
ticles ; while  the  night-fhade  infeds  the  air  with  fcents  of  a 
more  ungrateful  nature.  The  perfume  of  mufk  Hies  off 
in  fuch  abundance,  that  the  quantity  remaining  becomes 
fenfibly  lighter  by  the  lofs.  A thoufand  fubdances  that 
efcape  all  our  fenfes,  we  know  to  be  there ; the  powerful 
emanations  of  the  load-done,  the  effluvia  of , ele&ricity,  the 
rays  of  light,  and  the  insinuations  of  fife.  Such  are  the  va- 
rious fubdances  through  which  we  move,  and  which  we  are 


* Boyle,  vol.  ii.  p.  593^ 


THE  EARTH, 

eonftantly  taking  in  at  every  pore,  and  returning  again  with 
imperceptible  difcharge  ! 

This  great  folution,  or  mixture  of  all  earthly  bodies,  is 
continually  operating  upon  itfelf  ; which,  perhaps  may  be 
the  caufe  of  its  unceafing  motion  : but  it  operates  (till  more 
vifibly  upon  fuch  grofier  fubftances  as  are  expofed  to  its  in- 
fluence ; for  fcarce  any  fubftance  is  found  capable  of  re- 
filling the  corroding  qualities  of  the  air.  The  air,  fay  the 
chymifts,  is  a chaos,  furnifhed  with  all  kinds  of  falts  and 
menftruums ; and,  therefore,  it  is  capable  of  diflolving  all 
kinds  of  bodies.  It  is  well  known,  that  copper  and  iron  are 
quickly  covered,  and  eaten  with  rull ; and  that  in  the  cli-* 
mates  near  the  equator,  no  art  can  keep  them  clean.  In 
thofe  dreary  countries,  the  inllruments,  knives,  and  keys, 
that  are  kept  in  the  pocket,  are  neverthelefs  quickly  en- 
crufted ; and  the  great  guns,  with  every  precaution,  after 
fome  years,  become  ufelefs.  Stones,  as  being  lefs  hard,  may 
be  readily  fuppofed  to  be  more  eafily  foluble.  The  marble 
.of  which  the  noble  monuments  of€talian  antiquity  are  com- 
pofed,  although  in  one  of  the  fined  climates  in  the  world, 
fhew  the  impreffions  which  have  been  made  upon  them  by 
the  air.  In  many  places  they  feem  worm-eaten  by  time  ; 
and,  in  others  they  appear  crumbling  into  dull.  Gold  alone 
feems  to  be  exempted  from  this  general  date  of  diiTolution  ; 
it  is  never  found  to  contrail  rull,  though  expofed  never  fo 
long : the  reafon  of  this  feems  to  be,  that  fea-falt,  which 
is  the  only  menftruum  capable  of  a£ling  upon,  and  diflolving 
gold,  is  but  very  little  mixed  with  the  air  j for  fait  being  a 
very  fixed  body,  and  not  apt  to  volatilize,  and  rife  with  heat, 
there  is  but  a fmall  proportion  of  it  in  the  atmofphere.  In 
the  elaboratories,  and  fhops,  however,  where  fait  is  much 
ufed,  and  the  air  is  impregnated  with  it,  gold  is  found  to  ruft 
as  well  as  other  metals. 

Bodies  of  a fofter  nature  are  obvioufly  deftroyed  by  the 
air*.  Mr.  Boyle  fays,  that  filks  brought  to  Jamaica,  will,  if 
there  expofed  to  the  air,  rot,  even  while  they  preferve  their 
colour  * but  if  kept  therefrom,  they  both  retain  their  llrength 
and  glofs.  The  fame  happens  in  Brafil,  where  their  clothes. 
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which  are  black,  foon  turn  of  an  iron  colour ; though,  in  the 
Ihops,  they  preferve  their  proper  hue*.  In  thefe  tropical 
climates  alfo,  fuch  are  the  putrefcent  qualities  of  the  air, 
that  white  fugar  will  fometimes  hs  full  of  maggots.  Drugs 
and  plaifters  lofe  their  virtue,  and  become  verminous.  In 
fome  places  they  are  obliged  to  expofe  their  fweetmeats  by  day 
in  the  fun,  otherwife  the  night  air  Would  quickly  caufe  them 
to  putrify.  On  the  contrary,  in  the  cold  ardtic  regions,  ani- 
mal fubftances,  during  their  winter,  are  never  known  to  pu- 
trify *,  and  meat  may  be  kept  for  months  without  any  fait 
whatfoever.  This  experiment  happily  fucceeded  with  the 
eight  Englifhmen  that  were  accidentally  left  upon  the  inhof- 
pitable  coafts  of  Greenland,  at  a place  where  feven  Dutch- 
men had  perifhed  but  a few  years  before  : for  killing  fome 
rein-deer  for  their  fubfiftence,  and  having  no  fait  to  preferve 
the  flefh  to  their  great  furprife,  they  foon  found  it  did  not 
want  any,  as  it  remained  fweet  during  their  eight  months 
continuance  upon  that  fhore. 

Thefe  powers  with  whfch  air  is  endued  over  unorganized 
fubftances,  are  exerted  in  a ftill  ftronger  manner  over  plants, 
animals  of  an  inferior  nature,  and,  laftly,  over  man  himfelf. 
Moft  of  the  beauty,  and  the  luxuriance  of  vegetation,  is  well 
known  to  be  derived  from  the  benign  influence  of  the  air : 
and  every  plant  feems  to  have  its  favourite  climate,  not  lefs 
than  its  proper  foil.  The  lower  ranks  of  animals  alfo, 
feem  formed  for  their  refpe&ive  climates,  in  which  only 
they  can  live.  Man  alone  feems  the  child  of  every  climate, 
and  capable  of  exifting  in  all.  However,  this  peculiar  pri- 
vilege does  not  exempt  him  from  the  influences  of  the  air  ; 
he  is  as  much  fubjedt  to  its  malignity,  as  the  meaneft  infedb 
or  vegetable. 

With  regard  to  plants,  air  is  fo  abfolutely  neceffary  for 
their  life  and  prefervation,  that  they  will  not  vegetate  in  an 
exhaufted  receiver.  All  plants  have  within  them  a quantity 
of  air,  which  fppports  and  agitates  their  juices.  They  are 
continually  imbibing  freih  nutriment  from  the  air,  to  increafe 
this  ftore,  and  to  fupply  the  wants  which  they  fuftain  from 
evaporation.  When,  therefore,  the  external  air  is  drawn 
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from  them,  they  are  no  longer  able  to  fubfift.  Even  that 
quantity  of  air  which  they  before  were  pofiefled  of,  efcapes 
through  their  pores,  into  the  exhaufted  receiver  5 and  as  this 
continues  to  be  pumped  away,  they  become  languid,  grow 
flaccid,  and  die.  However,  the  plant  or  flower  thus  ceafmg 
to  vegetate,  is  kept,  by  being  fecured  from  the  external  air, 
a much  longer  time  lweet  than  it  would  have  continued,  had 
it  been  openly  expofed. 

That  air  which  is  fo  neceflary  to  the  life  of  vegetables,  is 
(till  more  fo  to  that  of  animals  j there  are  none  found,  how 
feemingly  torpid  foever,  that  do  not  require  their  needful 
fupply.  Fillies  themfelves  will  not  live  in  water  from 
whence  the  air  is  exhaufted  j and  it  is  generally  fuppofed 
that  they  die  in  frozen  ponds,  from  the  want  of  this  necef- 
fary  to  animal  exigence.  Many  have  been  the  animals  that- 
idle  curiofity  has  tortured  in  the  prifon  of  a receiver,  merely 
to  obferve  the  manner  of  their  dying.  We  fhall,  from  a 
thoufand  inftances,  produce  that  of  the  viper,  as  it  is  known 
to  be  one  of  the  mod  vivacious  reptiles  in  the  world ; and 
as  we  (hall  feel  but  little  companion  for  its  tortures.  Mr. 
Boyle  took  a new-caught  viper,  and  (hutting  it  up  into  a 
fmall  receiver,  began  to  pump  away  the  air*.  “ At  firft, 
upon  the  air’s  being  drawn  away,  it  began  to  fwell ; fome 
time  after  he  had  done  pumping,  it  began  to  gape,  and  open 
its  jaws  > being  thus  compelled  to  open  its  jaws,  it  once  more 
refumed  its  former  lanknefs  ; it  then  began  to  move  up  and 
down  within,  as  if  to  feek  for  air,  and  after  a while  foamed 
a little,  leaving  the  foam  (licking  to  the  infide  of  the  glafs  ; 
foon  after  the  body  and  neck  grew  prodigioufly  tumid,  and 
a blifter  appeared  upon  its  back  $ a hour  and  a half  after  the 
receiver  was  exhaufted,  the  diftended  viper  moved,  and  gave 
manifeft  (igns  of  life ; the  jaws  remained  quite  diftended  ; 
as  it  were  from  beneath  the  epiglottis,  came  the  black  tongue, 
and  reached  beyond  it  5 but  the  animal  feemed,  by  its  pof- 
ture,  not  to  have  any  life : the  mouth  alfo  was  grown  black- 
i(h  within  \ and  in  this  fituation  it  continued  for  twenty 
three  hours.  But  upon  the  air’s  being  readmitted,  the 
viper’s  mouth  was  prefently  clofcd,  and  foon  after  opened 
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again  ; and  for  fomc  time  thofe  motions  continued,  whicli 
argued  the  remains  of  life.”  Such  is  the  fate  of  the  moll  in- 
fignificant  or  minute  reptile  that  can  be  thus  included* 
Mites,  fleas,  and  even  the  little  eels  that  are  found  fwim- 
ming  in  vinegar,  die  for  want  of  air.  Not  only  thefe,  but 
the  eggs  of  thefe  animals,  will  not  produce  in  vacuo,  but  re- 
quire air  to  bring  them  to  perfection. 

As  in  this  manner  air  is  neceflary  to  their  fubfiftence,  fo 
alfo  it  mu  ft  be  of  a proper  kind,  and  not  impregnated  with 
foreign  mixtures.  That  factitious  air  which  is  pumped  from 
plants  or  fluids,  is  generally,  in  a fhort  time,  fatal  to  them. 
Mr.  Boyle  has  given  us  many  experiments  to  this  purpofe. 
After  having  fhewn  that  all  vegetable,  and  moil  mineral  fub- 
ftances,  properly  prepared  may  afford  air,  by  being  placed  ill 
an  exhaufted  receiver,  and  this  in  fuch  quantities,  that  fome 
have  thought  it  a new  fubftance,  made  by  the  alteration 
which  the  mineral  or  plant  has  undergone  by  the  texture  of 
Its  parts  being  Ioofened  in  the  operation-^— having  fhewn,  I 
fay,  that  this  air  may  be  drawn  in  great  quantities  from  ve- 
getable, animal,  or  mineral  fubftances,  fuch  as  apples,  cher- 
ries, amber  burnt,  or  hartfhorn* — he  included  a frog  in  arti- 
ficial air,  produced  from  pafte  5 in  feven  minutes  fpace  it 
fuffered  convulsions,  and  at  laftday  {till,  and  being  taken  out, 
recovered  no  motion  at  all,  but  was  dead.  A bird  inclofed 
in  artificial  air,  from  raifins,  died  in  a quarter  of  a minute, 
and  never  ftirred  more.  A fnail  was  put  into  the  receiver, 
with  air  of  pafte ; in  four  minutes  it  ceafed  to  move,  and 
was  dead,  although  it  had  furvived  in  vacuo  for  feveral 
hours  : fo  that  fadlitious  air  proved  a greater  enemy  to  ani- 
mals than  even  a vacuum  itfelf. 

Air  alfo  may  be  impregnated  with  fumes  that  ate  in- 
ftantiy  fatal  to  animals.  The  fumes  of  hot  iron,  copper,  or 
any  other  heated  metal,  blown  into  the  place  where  an  ani- 
mal is  confined,  inftantly  deftroy  it.  We  have  already  men- 
tioned the  vapours  in  the  grotto  Del  Cane  fuffpcating  a dog. 
The  ancients  even  fuppofed,  that  thefe  animals,  as  they  al- 
ways ran  with  their  nofes  to  the  ground,  were  the  firft  that 
felt  any  infeOion.  In  fhort,  it  fliould  feem  that  the  predo- 


* Boyle’s  Phyfico- Meehan,  vol.  ii.  p.  598. 


' THE  E ART II.  185 

romance  of  ^ny  one  vapour,  from  any  body,  how  wholfome 
foever  in  itfcif,  becomes  infectious  ; and  that  we  owe  the 
falttbrity  of  the  air  to  the  variety  of  its  mixture. 

But  there  is  no  animal  whofe  frame  is  more  fenfibly  affect- 
ed by  the  changes  of  the  air  than  man.  It  is  true,  he  can 
endure  a greater  variety  of  climates  than  the  lower  orders 
generally  are  able  to  do  ; but  it  is  rather  by  the  means  which 
he  has  difeovered  of  obviating  their  effects,  than  by  the  ap- 
parent ftrength  of  his  conflitution.  Moft  other  animals  can 
bear  cold  or  hunger  better,  endure  greater  fatigues  in  pro- 
portion, arid  are  fatisfled  with  fhorter  repofe.  The  variations 
of  the  climate,  therefore,  would  probably  effect  them  lefs, 
if  they  had  the  fame  means  or  fkill  in  providing  againfl  the 
feverities  of  the  change.  However  this  be,  the  body  of  man 
is  aninftrument  much  more  nicely  fenfible  of  the  variations 
of  the  air,  than  any  of  thofe  which  his  own  art  has  produced; 
for  his  frame  alone  feems  to  unite  all  their  properties,  being 
invigorated  by  the  weight  of  the  air,  relaxed  by  its  moifture, 
enfeebled  by  its  heat,  and  ftiffened  by  its  frigidity. 

But  it  is  chiefly  by  the  predominance  of  fome  peculiar  va- 
pour, that  the  air  becomes  unfit  for  human  fupport.  It  is 
often  found,  by  dreadful  experience,  to  enter  into  the  confti- 
tution,  to  mix  with  its  juices,  and  to  putrefy  the  whole  mafs 
of  blood.  The  nervous  fyflem  is  not  lefs  affe&ed  by  its 
operations  ; palfies  and  vertigoes  are  caufed  by  its  damps ; 
and  a (till  more  fatal  train  of  diftempers  by  its  exhalations. 
In  order  that  the  air  fhould  be  wholefome,  it  is  necefTary  as 
we  have  feen,  that  it  fhould  not  be  of  one  kind,  but  the  com- 
pound of  leveral  fubftances  ; and  the  more  various  the  com-* 
pofition,  to  all  appearance  the  more. falubrious.  A man, 
therefore,  who  continues  in  one  place,  is  not  fo  likely  to  en- 
joy this  wholefome  variety,  as  he  who  changes  his  htuation  ; 
and,  if  I may  fo  exprefs  it,  inftead  of  waiting  for  a renova- 
tion of  air,  walks  forward  to  meet  his  arrival.  This  mere 
motion,  independent  even  of  the  benefits  of  exercife,  be- 
comes wholefome,  by  thus  fupplying  a great  variety  of  that 
healthful  fluid  by  which  we  arc  fuflained. 

A thoufand  accidents  are  found  to  encreafe  thefe  bodies  of 
vapour,  that  make  one  place  more  or  lefs  wholefome  than  ano- 
ther. Heat  may  raife  them  in  too  great  quantities  ; and  cold 
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may  dagnate  them.  Minerals  may  give  off  their  effluvia  in  fuch 
proportion  as  to  keep  away  all  other  kind  of  air ; vegetables 
may  render  the  air  unwholefome  by  their  fupply  *,  and  ani- 
mal putrefaftion  feems  to  fumifh  a quantity  6f  vapour,  at 
lead  as  noxious  as  any  of  the  former.  All  thefe  united,  ge- 
nerally make  up  the  mafs  of  refprration,  and  are,  when 
mixed  together,  harmlefs ; but  any  one  of  them,  for  a long 
time  fingly  predominant,  becomes  at  length  fatal. 

The  effects  of  heat  in  producing  a noxious  quality  in  the 
air,  are  well  known.  Thofe  torrid  regions  under  the  Line 
are  always  unwholefome.  At  Senegal,  I am  told,  the  natives 
confider  forty  as  a very  advanced  time  of  life,  and  generally 
die  of  old  age  at  fifty.  At  Carthagena*,  in  America,  where 
the  heat  of  the  hotted  day  ever  known  in  Europe  is  conti- 
nual, where,  during  their  winter  feafon,  thefe  dreadful  heats 
are  united  with  a continual  fucceflion  of  thunder,  rain,  and 
tempeds,  arifing  from  their  intenfenefs,  the  wan  and  livid 
complexions  of  the  inhabitants  might -make  drangers  fufpedb 
that  they  were  jud  recovered  from  fome  dreadful  didemperj 
the  actions  of  the  natives  are  conformable  to  their  colour  j 
in  all  their  motions  there  is  fomewhat  relaxed  and  languid  ; 
the  heat  of  the  climate  even  affe&s  their  fpeech,  which  is  foft 
and  flow,  and  their  words  generally  broken.  Travellers 
from  Europe  retain  their  drength  and  ruddy  colour  in  that 
climate,  poflibly  for  three  or  four  months ; but  afterwards 
fuffer  fuch  decays  in  both,  that  they  are  no  longer  to  be  dif- 
tinguilhed  from  the  inhabitants  by  their  complexion.  How- 
ever, this  languid  and  fpiritlefs  exidence  is  frequently  drawled 
on  fometimes  even  to  eighty.  Young  perfons  are  generally 
mod  affected  by  the  heat  of  the  climate,  which  fpares  the 
more  aged  ; but  all,  upon  their  arrival  on  thecoads,  are  fub- 
je£t  to  the  fame  train  of  fatal  diforders.  Few  nations  have 
experienced  the  mortality  of  thefe  coads,,  fo  much  as  our 
own  r in  our  unfuccefsfui  attack  upon  Carthagena,  more 
' than  three  parts  of  our  army  were  dedroyed  by  the  climate 
alone and  thofe  that  returned  from  that  fatal  expedition, 
found  their  former  vigour  irretrivably  gone.  In  our  more 
fortunate  expedition,  which  gave  us  the  Havannah,  we  had 
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little  reafon  to  boaft  of  our  fuccefs  *,  inftead  of  a third,  not 
a fifth  part  of  the  army  were  left  furvivors  of  their  vi&ory, 
the  climate  being  an  enemy  that  even  heroes  cannot  conquer. 

The  diftempers  that  thus  proceed  from  the  cruel  malignity 
of  thofe  climates,  are  many  : that,  for  inftance,  called  the 
Chapotonadas,  carries  off  a multitude  of  people ; and  ex- 
tremely thins  the  crews  of  European  (hips,  whom  gain  tempts 
into  thofe  inhofpitable  regions.  The  nature  of  this  diftem- 
per  is  but  little  known,  being  caufed  in  fome  perfonsby  cold, 
in  others  by  indigeftion.  But  its  effects  are  far  from  being 
obfcure  ; it  is  generally  fatal  in  three  or  four  days : upon  its 
feizing  the  patient,  it  brings  on  what  is  there  called  the 
black  vomit , which  is  the  fad  fympton  after  which  none  are 
ever  found  to  recover.  Some,  when  the  vomit  attacks  them* 
are  feized  with  a delirium,  that,  were  they  riot  tied  down, 
they  would  tear  themfelves  to  pieces,  and  thus  expire  in  the 
midft  of  this  furious  paroxyfm.  This  diforder,  in  milder 
climates,  takes  the  name  of  the  bilious  fever , and  is  attended 
with  milder  fymptoms,  but  very  dangerous  in  all. 

There  are  many  other  diforders  incident  to  the  human 
body,  that  feem  the  offspring  of  heat 5 but  to  mention  no 
other,  that  very  laflitude  which  prevails  in  all  the  tropical 
climates,  may  be  confidered  as  a difeafe.  The  inhabitants 
of  India*,  fays  a modern  philofopher,  fuftain  an  unceafing 
languor,  from  the  heats  of  their  climate,  and  are  torpid  in 
the  midft  of  profufion.  For  this  reafon,  the  great  Difpofer 
of  Nature  has  clothed  their  country  with  trees  of  an  amazing 
height,  whofe  (hade  might  defend  them  from  the  beams  o£ 
the  fun ; and  whofe  continual  frefhnefs  might,  in  fome  mea- 
fufe,  temperate  their  fiercenefs.  From  thefe  fhades,  there- 
fore, the  air  receives  refrefhing  moifture,  and  animals  a cool- 
ing prote&ion.  The  whole  race  of  favage  animals  retire, 
in  the  midft  of  the  day,  to  the  very  centre  of  the  forefts,  not 
fo  much  to  avoid  their  enemy  man,  as  to  find  a defence 
againft  the  raging  heats  of  the  feafon.  This  advantage 
which  arifes  from  fhade  in  torrid  climates,  may  probably 
afford  a folution  for  that  extraordinary  circumftance  related 
by  Boyle,  which  he  imputes  to  a different  caufe.  In  the 
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Ifland'  of  Ternate,  belonging  to  the  Dutch,  a place  that  had 
been  long  celebrated  for  its  beauty  and  healthfulnefs,  the 
clove-trees  grew  in  fuch  plenty,  that  they  in  fome  meafure 
leffened  their  own  value  : for  this  reafon,  the  Dutch  refolved 
to  cut  down  the  forefts,  and  thus  to  raife  the  price  of  the 
commodity  : but  they  had  foon  reafon  to  repent  of  their 
avarice  ; for  fuch  a change  enfued,  by  cutting  down  the 
trees,  that  the  whole  ifland,  from  being  healthy  and  delight- 
ful, having  loft  its  charming  ihadcs,  became  extremely  fickly, 
and  has  aCtually  continued  fo  to  this  day.  Boerhaave  confi* 
dered  heat  fo  prejudicial  to  health,  that  he  was  never  feen  to 
go  near  a fire. 

An  oppofite  fet  of  calamities  are  the  confequence,  in  cli* 
mates  where  the  air  is  condenfed  by  cold.  In  fuch  places, 
all  that  train  of  diftempers  which  are  known  to  arife  from 
obftru&ed  perforation,  are  very  common  * ; eruptions,  boils, 
fcurvy,  and  a loathfome  leprofy,  that  covers  the  whole  body 
with  a fcurf,  and  white  putrid  ulcers.  Thefe  diforders  alfo, 
are  infectious ; and,  while  they  thus  banifh  the  patient  from 
fociety,  they  generally  accompany  him  to  the  grave.  The 
men  of  thofe  climates  feldom  attain  to  the  age  of  fifty  ; but 
the  women,  who  do  not  lead  fuch  laborious  lives,  are  found 
to  live  longer. 

. The  autumnal  complaints  which  attend  a wet  fummer,  in* 
dicate  the  dangers  of  a moift  air.  The  long  continuance  of 
an  eaft  wind  alfo,  fhews  the  prejudice  of  a dry  one.  Mine- 
ral exhalations,  when  copious,  are  every  where  known  to 
be  fatafj  and  although  we  probably  owe  the  increafe  and 
luxuriance  of  vegetation  to  a moderate  degree  of  their  warmth, 
yet  the  natives  of  tnofe  countries  where  there  are  mines  in 
•plenty,  but  too  often  experience  the  noxious  effects  of  their 
Vicinity.  Thofe  trades  alfo  that  deal  in  the  preparations  of 
•metals  of  all  kinds,  are  always  unwholefome  *,  and  the  work- 
men, after  fome  time,  are  generally  feen  to  labour  under 
palfiesj  and  other  nervous  complaints.  The  vapours  from 
fome  vegetable  fubftances  are  well  known  to  be  attended 
with  dangerous  effe&s.  The  (hade  of  the  machinel  tret,  in 
America*  is  faid  to  be  fatal,  as  was  that  of  the  juniper,  if 
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we  may  credit  the  ancients.  Thofe  who  walk  through  fields 
of  poppies,  or  in  any  manner  prepare  thofe  flowers  for  mak- 
ing opium,  are  very  fenfibly  afFedled  with  the  drowfinefs 
they  occafion.  A phyfician  of  Mr.  Boyle’s  acquaintance, 
caufing  a large  quantity  of  black  hellebore  to  be  pounded  in 
a mortar,  moft  of  the  perlons  who  were  in  the  room,  and 
efpecially  the  perfon  who  pounded  it,  were  purged  by  it, 
and  fome  of  them  ftrongly.  He  alfo  gathered  a certain  plant 
in  Ireland,  which  the  perfon  who  beat  in  a mortar,  and  the 
phyfician  w'ho  was  {landing  near,  were  fo  ilrongly  affedled 
by,  that  their  hands  and  faces  fwelled  to  an  enormous  fize, 
and  continued  tumid  for  a long  time  after. 

But  neither  mineral  nor  vegetable  fleams  are  fo  dangerous 
to  the  conftitution,  as  thofe  proceeding  from  animal  fub- 
flances,  putrefying  either  by  difeafe  or  death.  The  effluvia 
that  comes  from  difeafed  bodies,  propagate  that  frightful 
catalogue  of  diforders  which  are  called  infectious.  The  parts, 
which  compofe  vegetable  vapours  and  mineral  exhalations, 
feem  grofs  and  heavy,  in  comparifon  of  thefe  volatile  va- 
pours, that  go  to  great  diftances,  and  have  been  defcribed 
as  [fpreading  defolation  over  the  whole  earth.  They  fly 
every  where  ; penetrate  every  where ; and  the  vapours  that 
fly  from  a fingle  difeafe,  foon  render  it  epidemic. 

The  plague  is  the  firft  upon  the  lift  in  this  clafs  of 
human  calamities.  From  whence  this  fcourge  of  man’s  pre- 
fumption  may  have  its  beginning,  is  not  well  known  ; but 
we  wrell  know  that  it  is  propagated  by  infection.  What- 
ever be  the  general  ftate  of  the  atmofphere,  we  learn, 
from  experience,  that  the  noxious  vapours,  thotfgh  but 
fingly  introduced  at  firft,  taints  the  air  by  degrees ; every 
perfon  infedled,  tfends  to  add  to  the  growing  malignity  ; 
and,  as  the  diforder  becomes  more  general,  the  putrefcence 
of  the  air  becomes  more  noxious,  fo  that  the  fymptoms  are 
aggravated  by  continuance.  When  it  is  faid  that  the  origin 
of  this  diforder  is  unknown,  it  implies,  that  the  air  feems 
to  be  but  little  employed  in  firft  producing  it.  There  are 
fome  countries,  even  in  the  midft  of  Africa,  that  we  learn 
have  never  been  infedled  with  it  \ but  continue,  for  centu- 
ries, unmolefted.  On  the  contrary,  there  are  others,  that 
Ve  generally  vifited  once  a year,  as  in  Egypt,  which,  never<- 
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thelefs,  feems  peculiarly  blefTed  with  the  ferenity  and  tem- 
perature of  its  climate.  In  the  former  countries,  which  are 
of  vad  extent,  and  many  of  them  very  populous,  every  thing 
fhould  feem  to  difpoie  the  air  to  make  the  plague  continual 
among  them.  The  great  heats  of  the  climate,  the  unwhole- 
fomenefs  of  the  food,  the  floth  and  dirt  of  the  inhabitants, 
but,  above  all,  the  bloody  battles  which  are  continually 
fought  among  them,  after  which  heaps  of  dead  bodies  are 
left  unburied,  and  expofed  to  putrefaction.  All  thefe  one 
might  think  would  be  apt  to  bring  the  plague  among  them, 
and  yet,  neverthelefs,  we  are  allured  by  Leo  Africanus,  that 
in  Numidia  the  plague  is  not  known  once  in  an  hundred 
years ; and  that  in  Negroland,  it  is  not  known  at  all.  This 
dreadful  diforder,  therefore,  mud  have  its  rife,  not  from 
any  previous  difpofition  of  the  air,  but  from  fome  particular 
caufe,  beginning  with  one  individual,  and  extending  the  ma- 
lignity, by  communication,  till  at  lad  the  air  becomes  a£tu- 
ally  tainted  by  the  generality  of  the  infedlion. 

The  plague  which  fpread  itfelf  over  the  whole  world,  in 
the  year  1346,  as  we  are  told  by  Mezeray,  was  fo  contagious, 
that  fcarge  a village,  or  even  a houfe,  efcaped  being  in- 
fedled  by  it.  Before  it  had  reached  Europe,  it  had  been  for 
two  years  travelling  from  the  great  kingdom  of  Cathay, 
where  it  began  by  a vapour  mod  horridly  foetid  ; this  broke 
out  of  the  earth  like  a fubterranean  fire,  and  upon  the  fird 
indant  of  its  eruption,  confumed  and  defedated  above  two 
hundred  leagues  of  that  country,  even  to  the  trees  and 
Hones. 

In  that  great  plague  which  defolated  the  city  of  London, 
in  the  year  1665,  a pious  and  learned  fchoolmader  of  Mr. 
Boyle’s  acquaintance,  who  ventured  to  day  in  the  city,  and 
took  upon  him  the  humane  office  of  vifiting  the  fick  and  the 
dying,  who  had  been  deferted  by  better  phyficians,  averred, 
that  being  once  called  to  a poor  woman  who  had  buried  her 
children  of  the  plague,  he  found  the  room  where  fhe  lay  fo 
little  that  it  fcarce  could  hold  any  more  than  the  bed 
whereon  fhe  was  Hretched.  However,  in  this  wretched 
abode,  befide  her,  in  an  open  coffin,  her  hufband  lay,  who 
had  fome  time  before  died  of  the  fame  difeafe ; and  whom 
(lie,  poor  creature,  foon  followed.  But  what  ffiewed  the 
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peculiar  malignity  of  th£  air,  thus  fuffering  from  animal  pu- 
trefaction, was,  that  the  contagious  (teams  had  produced 
fpots  on  the  very  wall  of  their  wretched  apartment : and  Mr. 
Boyle's  o>vn  (tudy,  which  was,  contiguous  to  a peft-houfe, 
was  alfo  fpotted  in  the  fame  frightful  manner.  Happily  for 
mankind,  this  diforder,  for  more  than  a century,  has  not 
been  known  in  our  ifiand ; and,  for  this  lad  age,  has  abated 
much  of  its  violence,  even  in  thofe  countries  where  it  is 
mod  common.  Difeafes,  like  empires,  have  their  revolu- 
tions ; and  thofe  which  for  a while  were  the  fcourge  of  man- 
kind, fink  unheard  of,  to  give  place  to  new  ones,  more 
dreadful,  as  being  lefs  underdood. 

For  this  revolution  in  disorders,  which  has  employed  the 
fpeculation  of  many,  Mr.  Boyle  accounts  in  the  following 
manner : “ Since,”  fays  he,  M there  want  not  caufes  in  the 
bowels  of  the  earth,  to  make  confiderable  changes  amongd 
the  materials  that  Nature  has  plentifully  treafured  up  in  thofe 
magazines,  and  as  thofe  noxious  deams  are  abundantly  fup- 
plied  to  the  furface,  it  may  not  feem  improbable,  that  in  this 
great  variety,  fome  may  be  found  capable  of  particularly  af- 
feCfing  the  human  frame  in  a particular  manner,  and  thus 
of  producing  new  difeafes.  The  duration  of  thefe  may  be 
greater  or  lefs,  according  to  the  ladingnefs  of  thofe  fubter- 
raneous  caufes  that  produced  them.  On  which  account,  it 
need  be  no  wonder  that  fome  difeafes  have  but  a (hort  dura- 
tion, and  vanifh  not  long  after  they  appear  whild  others 
may  continue  longer,  as  having  under  ground  more  fettled 
and  durable  caufes  to  maintain  them.” 

From  the  recital  of  this  train  of  mifchiefs  produced  by  the 
air,  upon  minerals,  plants,  animals,  and  man  himfelf,  a 
gloomy  mind  may  be  apt  to  dread  this  indulgent  nurfe  of 
Nature  as  a cruel  and  an  inexorable  (lep-mother : but  it  is 
far  otherwife ; and,  although  we  are  fometimes  injured,  yet 
almoft  all  the  comforts  and  blellings  of  life  fpring  from  its 
propitious  influence.  It  would  be  needlefs  to  obferve,  that 
it  is  abfolutely  neceflary  for  the  fupport  of  our  lives ; for  of 
this,  every  moment's  experience  allures  us.  But  how  it 
contributes  to  this  fupport,  is  not  fo  readily  comprehended. 
All  allow  it  to  be  a friend,  to  whofe  benefits  we  are  con- 
ftantly  obliged 5 and  yet,  to  this  hour,  philofophers  arc 
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divided  as  to  the  nature  of  the  obligation.  The  difpute  is 
whether  the  air  is  only  ufeful  by  its  weight  to  force  our 
juices  into  circulation*;  or,  whether,  by  containirfg  a 
peculiar  fpirit,  it  mixes  with  the  blood  in  our  velTels,  and 
a£ts  like  a fpur  to  their  indudryj-.  Perhaps  it  may  exert 
both  thefe  ufeful  offices  at  the  fame  time.  Its  weight  may 
give  the  blood  its  progreffive  motion,  through  the  larger 
veffiels  of  the  body  ; and  its  admixture  with  it,  caufe  thofe 
contra£lions  of  all  the  veffiels,  which  ferve  to  force  it  dill 
more  ftrongly  forward,  through  the  minuted  channels  of  the 
circulation.  Be  this  as  it  may,  it  is  well  known,  that  that 
part  of  our  blood  which  has  jud  received- the  influx  of  the 
air  in  our  bodies,  is  of  a very  different  colour  from  that 
which  has  almod  performed  its  circuit.  It  has  been  found, 
that  the  arterial  blood  which  has  been  immediately  mixed 
with  the  air  in  the  lungs,  and,  if  I may  fo  exprefs  it,  is  jud 
beginning  its  journey  through  the  body,  is  of  a fine  florid 
fcarlet  colour;  while,  on  the  contrary,  the  blood  of  the 
veins  that  is  returning  from  having  performed  its  duty,  is  of 
a blackiffi  crimfon  hue.  Whence  this  difference  of  colour 
Ihould  proceed,  is  not  well  underdood ; we  only  know  the 
fa£t,  that  this  florid  colour  is  communicated  by  the  air  ; and 
we  are  well  convinced,  that  this,  air  has  been  admitted  into 
the  blood  for  very  ufeful  purpofes. 

Befides  this  vital  principle  in  animals,  the  air  alfo  gives 
life  and  body  to  flame.  A candle  quickly  goes  out  in  an 
exhauded  receiver ; for  having  foon  confirmed  the  quantity 
of  air,  it  then  expires,  for  want  of  a frefh  fupply.  There 
lias 'been  a flame  contrived)  that  .will  burn  under  water;  but 
none  yet  has  been  found,  that  will  continue  to  burn  without 
air.  Gunpowder,  which  is  the  mod  catching  and  power- 
ful fire  we  know,  will  not  go  off  in  an  exhauded  receiver ; 
nay,  if  a train  of  gunpowder  be  laid,  fo  as  that  one  part  may 
be  fired  in  the  open  air,  yet  the  other  part  in  vacuo  will 
remain  untouched,  and  unconfirmed.  Wood  alfo  fet  on 
fire,  immediately  goes  out ; and  its  flame  ceafes  upon  rer 
moving; the  air;  for  fomething  is  theft  wanting  to  prefs  the 
body  of  the  fire  againd  that  of  the  fuel,  and  to  prevent  thp 
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t'.oo  fpeedy  diffufiOn  of  the  flame.  We  frequently  fee  cooks, 
and  others,,  whofe  buflnefs  it  is  to  keep  up  ftrong  fires,  take 
proper  precautions . to  exclude  the  beams  of  the  fun  from 
fhiniiig  upon  them,  which  effectually  puts  them  out.  This 
they  are  apt  to  afcribe  to  a wrong  caufe  ; namely,  the  opera- 
tion of  the  light : but  the  real  fa£t  is,  that  the  warmth  of 
the  fun-beams  leflen  and  diffipate  the  body  of  the  air  that 
goes  to  feed  the  flame ; and  the  fire,  of  confequence,  lan- 
guiflies  for  want  of  a neceflary  fupply. 

The  air,  while  it  thus  kindles  fire  into  flame,  is  notwith- 
flanding  found  to  moderate  the  rays  of  light,  to  diffipate 
their  violence,  and  to  fpread  an  uniform  luftre  over  every 
-objeCt.  Were  the  beams  of  the  iun  to  dart  direCUy  upon 
• us,  without  paffing  through  this  protecting  medium,  they 
would  either  burn  us  up  at  once,  or  blind  us  with  their 
'.effulgence.  But  by  going  through  the  air,  they  are  re- 
flected, refracted,  and  turned  from  their  direCt  courfe,  a 
thoufand  different  ways  ; and  thus  are  more  evenly  diffufed 
over  the  face  of  Nature. 

Among  the  other  neceflary  benefits  the  air  is  of  to  us,  one 
of  the  principal  is  its  conveyance  of  found.  Even  the  vibra- 
tions of  a bell,  which  have  the  loudeft  effeCt  that  we  know 
of,  ceafes  to  be  heard,  when  under  the  receiver  of  an  air- 
pump.  Thus  all  the  pleafures  we  receive  from  converfation 
with  each  other,  or  from  mufic,  depend  entirely  upon  the 
air. 

Odours  likewife  are  diffufed  only  by  the  means  of  air; 
without  this  fluid  to  fwim  in,  they  would  for  ever  remain 
torpid  in  their  refpeCtive  fubftances  *,  ana  the  rofe  would  af- 
•feCf  us  with  as  little  fenfations  of  pleafure,  as  the  thorn  on 
‘which’ it  grew. 

Thofe  who  are  willing  to  augment  the  catalogue  of  the 
benefits  we  receive  from  this  element,  aflert  alfo,  that  taffies 
themfelves  would  be  infipid,  were  it  not  that  the  air  preffes 
their  parts  upon  the  nerves  of  the  tongue  and  palate,  fo  as 
to  produce  their  grateful  effeCfs.  Thus,  continue  they,  upon 
the  tops  of  high  mountains,  as  on  the  Peak  of  TenerifF,  the 
mod  poignant  bodies,  as  pepper,  ginger,  fait,  and  ipice, 
have  no  fenfible  tafte,  for  want  of  their  particles  being  thus 
fent  home  to  the  fenfory.  But  we  owe  the  air  fufficient  ob- 
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ligations,  not  to  be  ftudious  of  admitting  this  among  the 
number  : in  fa<ft,  all  fubftances  have  their  tafte,  as  well  on 
the  tops  of  the  mountains,  as  in  the  bottom  of  the  valley  5 
and  I have  been  one  of  many,  who  have  ate  a very  favoury 
dinner  on  the  Alps. 

It  is  fuffieient,  therefore,  that  we  regard  the  air  as  the 
parent  of  health  and  vegetation  ; as  a kind  difpenfer  of  light 
and  warmth ; and  as  the  conveyer  of  founds  and  odours. 
This  is  an  element  of  which  Avarice  will  not  deprive  us  y 
and  which  Power  cannot  monopolize.  The  treafures  of  the 
earth,  the  verdure  of  the  fields,  and  even  the  refrefhments 
of  the  ftream,  are  too  often  feen  going  only  to  afiift  the 
luxuries  of  the  great ; while  the  lefs  fortunate  part  of  man- 
kind ftand  humble  fpe&ators  of  their  encroachments.  But 
the  air  no  limitations  can  bound,  nor  any  land-marks  re- 
train. In  this  benign  element,  all  mankind  can  boaft  an 
equal  pofiefiion ; and  for  this  we  all  have  equal  obligations 
to  Heaven.  We  confume  a part  of  it,  for  our  own  fufte- 
nance,  while  we  live  ; and,  when  we  die,  our  putrefying 
bodies  give  back  the  fupply,  which,  during  life,  we  ha4  ac- 
cumulated from  the  general  mafe. 


CHAP.  XX. 

OF  WINDS,  IRREGULAR  AND  REGULAR. 

”WlND  is  a current  of  air.  Experimental  philofophers 
produce  an  artificial  wind,  by  an  inftrument  called  an  aolipile. 
This  is  nothing  more  than  an  hollow  copper  ball,  with  a long 
pipe  ; a tea-kettle  might  be  readily  made  into  one,  if  it  were 
entirely  clofed  at  the  lid,  and  the  fpout  left  open  5 through 
this  fpout  it  is  to  be  filled  with  water,  and  then  fet  upon  the 
fire,  by  which  means  it  produces  a violent  blaft,  like  wind, 
which  continues  • while  there  is  any  water  remaining  in  the 
inftrument.  In  this  manner  water  is  converted  into  a rufli- 
ing  air ; which,  if  caught  as  it  goes  out,  and  left  to  cool, 
is  again  quickly  converted  into  its  former  element.  Befides 
this,  as  was  mentioned  in  the  former  chapter,  almoft  every 
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fubftance  contains  fome  portions  of  air.  Vegetables,  or  the 
bodies  of  animals  left  to  putrefy  produce  it  in  a very  copious 
manner.  But  it  is  not  only  feen  thus  efcaping  from  bodies, 
but  it  may  be  very  eafily  made  enter  into  them.  A quantity 
of  air  may  be  compreffed  into  water,  fo  as  to  be  intimately 
blended  with  it.  It  finds  a much  eafier  admiffion  into  wine, 
or  any  fermented  liquor ; and  an  eafier  ftill,  into  fpirits  of 
wine.  Some  falts  fuck  up  the  air  in  fuch  quantities,  that 
they  are  made  fenfibly  heavier  thereby,  and  often  are  melted 
by  its  modure.  In  this  manner,  mod  bodies,  being  found 
either  capable  of  receiving  or  affording  it,  we  are  not  to  be 
furprifed  at  thofe  dreams  of  air  that  are  continually  fleeting 
round  the  globe.  Minerals,  vegetables,  and  animals,  con- 
tribute to  increafe  the  current;  and  are  fending  off  their 
condant  fupplies.  Thefe,  as  they  are  differently  affe&ed  by 
cold  or  heat,  by  mixture  or  putrefaction,  all  yield  different 
quantities  of  air  at  different  times  ; and  the  louded  tempeds, 
and  mod  rapid  whirlwinds,  are  formed  for  their  united  con- 
tributions. 

The  fun  is  the  principal  indrument  in  rarifying  the  juices 
of  plants,  fo  as  to  give  an  efcape  to  their  imprifoned  air;  it 
is  alfo  equally  operative  in  promoting  the  putrefa&ion  of 
animals.  Mineral  exhalations  are.  more  frequently  raifed  by 
fubterranean  heat.  The  moon,  the  other  planets,  the  fea- 
fons,  are  all  combined  in  producing  thefe  effe&s  in  a fmaller 
degree.  Mountains  give  a directions  to  the  courfes  of  the 
air.  Fires  carry  a current  of  air  along  their  body.  Night 
and  day  alternately  chill  and  warm  the  earth,  and  produce 
an  alternate  current  of  its  vapours.  Thefe,  and  many 
other  caufes,  may  be  affigned  for  the  variety,  aqd  the  acti- 
vity of  the  winds,  their  continual  change,  and  uncertain 
duration. 

With  us  on  land,  as  the  wind  proceeds  from  fo  many 
caufes,  and  meets  fuch  a variety  of  obdacles,  there  can  be 
but. little  hopes  of  ever  bringing  its  motions  to  conform  to 
theory  ; or  of  foretelling  how  it  may  blow  a miniite  to  come. 
The  great  Bacon,  indeed,  was  of  opinion,  that  by  a clofe 
and  regular  hidory  of  the  winds,  continued  for  a number  of 
ages  together,  and  the  particulars  of  each  obfervation  re- 
duced to  general  maxims,  we  might  at  lad  come  to  under- 
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ftand  the  variations  of  this  capricious  element  •,  and  that  we 
could  foretell,  the  certainty  of  a wind,  with  as  much  eafe  as 
we  now  foretell  the  return  of  an  eclipfe.  Indeed,  his  own 
beginnings  in  this  arduous  undertaking,  feem  to  fpeak  the 
pofiibility  of  its  fuccefs  •,  but,  unhappily  for  mankind,  this 
inveftigation  is  the  work  -of  ages,  and  we  want  a Bacon  to 
dire£l  the  procefs. 

To  be  able,  therefore,  with  any  plaufibility,  to  account  for 
the  variations  of  the  wind  upon  land,  is  not  to  be  at  prefent 
expelled ; and  to  underhand  any  thing  of  their  nature,  we 
mull  have  recourfe  to  thofe  places  where  they  are  more  per- 
manent and  heady.  This  uniformity  and  fteadinefs  we  are 
chiefly  to  expert  upon  the  ocean.  There,  where  there  is  no 
variety  of  fubhances  to  furnifh  the  air  with  various  and  in- 
conllant  fupplies,  where  there  are  no  mountains  to  dire£l  the 
courfe  of  its  current,  but  where  all  is  extenfively  uniform 
and  even ; in  fuch  a place,  the  wind  arifing  from  a Ample 
caufe,  muff  have  but  one  Ample  motion.  In  fa£l,  we  And 
it  fo.  There  are  many  parts  of  the  world  where  the  winds, 
that  with  us  are  fo  uncertain,  pay  their  hated  viflts.  In 
fome  places  they  are  found  to  blow  one  way  by  day,  and 
another  by  night ; in  others,  for  one  half  of  the  year,  they 
go  in  a direction  contrary  to  their  former  courfe  : but  what 
is  more  extraordinary  hill,  there  are  fome  places  where  the 
winds  never  change,  but  for  ever  blow  the  fame  way.  This 
is  particularly  found  to  obtain  between  the  tropics  in  the  At- 
lantic and  JEthiopic  oceans  y as  well  as  in  the  great  Paciflc 
fea. 

Few  things  can  appear  more  extraordinary  to  a perfon. 
who  has  never  been  out  of  our  variable  latitudes,  than  this 
fleady  wind,  that  for  ever  Ats  in  the  fail,  fending  the  veflel 
forward  ; and  as  efte£lually  preventing  its  return.  He  who 
has  been  taught  to  conflder  that  nothing  in  the  world  is  fo 
variable  as  the  winds,  mull  certainly  be  furprifed  to  And  a 
a place  where  there  is  nothing  more  uniform.  With  us 
their  inconflancy  has  become  a proverb  ; with  the  natives  of 
of  thofe  dihant  climates  they  may  talk  of  a friend  or  a 
miftrefs  as  Axed  and  unchangeable  as  the  winds,  and  mean 
a compliment  by  the  comparifon.  When  our  fhips  are  once 
arrived  into  the  proper  latitudes  of  the  great  Paciflc  ocean. 
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the  'mariner  forgets  the  helm,  and  his  fkill  becomes  almoft 
ufelefs : neither  ftorrns  nor  tem]>efts  are  known  to  deform 
the  glaffy  bofom  of  that  immenfe  fheet  of  waters  ; a gentle 
breeze,  that  for  ever  blows  in  the  fame  direction,  refts  upon 
the  canvas,  and  fpeeds  the  navigator.  In  the  fpace  of  fix 
weeks,  fhips  are  thus  known  to  crofs  an  immenfe  ocean, 
that  takes  more  than  fo  many  months  to  return.  Upon  re- 
turning, the  trade-wind,  which  has  been  propitious,  is  then 
avoided  *,  the  mariner  is  generally  obliged  to  fleer  into  the 
northern  latitudes,  and  to  take  the  advantage  of  every  cafual 
wind  that  offers,  to  aflift  him  into  port.  This  wind,  which 
blows  with  fuch  conftancy  one  way,  is  known  to  prevail  not 
only  in  the  Pacific  ocean,  but  alfo  in  the  Atlantic,  between  the 
coafls  of  Guinea  and  Brafil ; and,  likewife,  in  the  .A*  thiopic 
ocean,  d his  feems  to  be  the  great  univerfal  wind,  blowing 
fiom  the  eaft  to  the  weft,  that  prevails  in  all  the  extenfive 
oceans,  where  the  land  does  not  frequently  break  the  general 
current.  Were  the  whole  furface  of  the  globe  an  ocean, 
there  would  probably  be  but  this  one  wind,  for  ever  blowing 
from  the  eaft,  and  purfuing  the  motions  of  the  fun  weft- 
ward.  All  the  other  winds  feem  fubordinate  to  this ; and 
many  of  them  are  made  from  the  deviations  of  its  current., 
To  form,  therefore,  any  conception  relative  to  the  variation 
of  the  wind  in  general,  it  is  proper  to  begin  with  that  which 
never  varies. 

There  has  been  many  theories  to  explain  this  invariable 
motion  of  the  winds ; among  the  reft,  we  cannot  omit  that 
of  Dr.  Lyfter,  for  its  ftrangenefs.  « The  fea,”  fays  he, 

in  thofe  latitudes,  is  generally  covered  over  with  green 
weeds,  for  a great  extent ; and  the  air  produced  from  the 
vegetable  perfpiration  of  thefe,  produces  the  trade-wind.” 
The  theory  of  Cartefius  was  not  quite  fo  abfurd.  He  al- 
ledged,  that  the  earth  went  round  falter  than  its  atmofphere 
at  the  equator  ; fo  that  its  motion,  from  weft  to  eaft,  gave 
the  atmofphere  an  imaginary  one  from  eaft  to  weft ; and 
thus  an  eaft-wind  was  eternally  feen  to  prevail.  Reje&ing 
thofe  arbitrary  opinions,  conceived  without  force,  and  af- 
ferted  without  proof,  Dr.  Halley  has  given  one  more  plaufible*, 
which  feems  to  be  the  reigning  fyftem  of  the  day. 

To  conceive  his  opinion  clearly,  let  us  for  a moment  fup- 
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f>ofe  the  whole  furface  of  the  earth  to  be  an  ocean,  and  tbtf 
air  encompafiing  it  on  every  fide,  without  motion.  Now  it 
is  evident,  that  that  part  of  the  air  which  lies  dire&ly  under 
the  beams  of  the  fun,  will  be  rarlfied  •,  and  if  the  fun  re- 
mained for  ever  in  the  fame  place,  there  would  a great  vacuity 
in  the  air,  if  I may  fo  exprefs  it,  beneath  the  place  where  the 
fun  flood.  The  fun  moving  forward,  from  eaft  to  weft, 
this  vacuity  will  follow  too,  and  ftill  be  made  under  it.  But 
while  it  goes  on  to  make  new  vacuities,  the  air  will  rufh  in 
to  fill  up  thofe  the  fun  has  already  made  ; in  other  words,  as 
it  is  ftill  travelling  forward,  the  air  will  continually  be  rufhing 
in  behind,  and  purfue  its  motions  from  eaft  to  weft.  In 
this  manner  the  air  is  put  into  motion  by  day  ; and  by  nights 
the  parts  continue  to  impel  each  other,  till  the  next  return 
of  the  fun,  that  gives  a new  force  to  the  circulation. 

In  this  manner  is  explained  the  conftant  eaft  wind  that  is 
found  blowing  round  the  globe,  near  the  equator.  But  it 
is  alfo  known,  that  as  we  recede  from  the  equator  on  either 
fide,  we  come  into  a trade-wind,  that  continually  blows 
from  the  poles,  from  the  north  on  one  fide,  or  the  fouth 
on  the  other,  both  diredling  towards  the  equator.  This 
alfo  proceeds  from  a fimilar  caufe  with  the  former ; for  the 
air  being  more  rarified  in  thofe  places  over  which  the  fun 
more  diredlly  darts  its  rays,  the  currents  will  come  both 
from  the  north  and  the  fouth,  to  fill  up  the  intermediate 
vacuity. 

Thefe  two  motions,  namely,  the  general  one  from  eaft  to 
weft,  and  the  more  particular  one  from  both  the  Poles, 
will  account  for  all  the  phenomena  of  trade-winds  *,  which, 
if  the  whole  furface  of  the  globe  were  fea,  would  un- 
doubtedly be  conftant,  and  for  ever  continue  to  blow  in  one 
direction.  But  there  are  a thoufand  circumflances  to  break 
thefe  air-currents  into  fmaller  ones;  to  drive  them  back 
againft  their  general  courfe  ; to  raife  or  deprefs  them ; to 
condenfe  them  into  ftorms,  or  to  whirl  them  in  eddies. 
In  confcquence  of  this,  regard  mufl  be  often  had  to  the 
nature  of  the  foil,  the  pofition  of  the  high  mountains,  the 
coutfe  of  the  rivers,  and  even  to  the  luxuriance  of  vegetation. 

If  a country  lying  direftly  under  the  fun  be  very  flat  and 
fandy,  and  if  the  land  be  low  and  extenfive,  the  heats  oc- 
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cafioned  by  the  reflexion  of  the  fun-beams,  produces  a very 
great  rarefa&ion  of  the  air.  The  deferts  of  Africa,  which 
are  conformable  to  this  description,  are  Scarce  ever  fanned 
by  a breath  of  wind  by  day ; but  the  burning  fun  is  con- 
tinually feen  blazing  in  intolerable  Splendour  above  them. 
For  this  reafon,  all  along  the  coafls  of  Guinea,  the  wind  is 
always  perceived  blowing  in  upon  land,  in  order  to  fill  up  the 
vacuity  caufed  by  the  fun's  operation.  In  thofe  (hores, 
therefore,  the  wind  blows  in  a contrary  dire&ion  to  that  of 
its  general  current ; and  is  conftantly  found  Setting  in  from 
the  weft. 

From  the  fame  caufe  it  happens,  that  thofe  conftant  calms, 
attended  with  deluges  of  rain,  are  found  in  the  fame  part  of 
the  ocean.  For  this  traft  being  placed  in  the  middle,  be- 
tween the  wefterly  winds  blowing  on  the  coaft  of  Guinea, 
and  the  eafterly  trade-winds  that  move  at  fome  diftance  from 
fhore,  in  a contrary  dire&ion,  the  tendency  of  that  part  of 
the  air  that  lies  between  thefe  two  oppofite  currents,  is  in- 
different to  either,  and  fo  refts  between  both  in  torpid 
Serenity  ; and  the  weight  of  the  incumbent  atmofphere, 
being  diminifhed  by  the  continual  contrary  winds  blowing 
from  hence,  it  is  unable  to  keep  the  vapours  fufpended  that 
are  copioufly  borne  thither ; fo  that  they  fall  in  continual 
rains. 

But  it  is  not  to  be  fuppofed,  that  any  theory  can  account 
for  all  the  phenomena  of  even  thofe  winds  that  are  known 
to  be  moft  regular.  Inftead,  of  a complete  fyftem  of  the 
trade-winds,  we  muft  rather  be  content  with  an  imperfect 
hiftory.  Thefe *,  as  was  faid,  being  the  refult  of  a com- 
bination of  effe&s,  affume  as  great  a .variety  as  the  caufes 
producing  them  are  various. 

Befides  the  great  general  wind  above-mentioned,  in  thofe 
parts  of  the  Atlantic  that  lie  under  the  temperate  zone,  a 
north  wind  prevails  conftantly  during  the  months  of  O&ober, 
November,  December,  and  January.  Thefe,  therefore,  are 
the  moft  favourable  months  for  embarking  for  the  Eaft- 
Indies,  in  order  to  take  the  benefit  of  thefe  winds,  for 
eroding  the  line;  and  it  has  been  often  found,  by  experience* 
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that  thofe  who  had  fet  fail  five  months  before,  were  not  inthef 
lead:  farther  advanced  in  their  voyage,  than  thofe  who  waited 
for  the  favourable  wind.  During  the  winter  of  Nova  Z'embla, 
and  the  other  ar&ic  countries,  a north  wind  reigns  alrfioft 
continually.  In  the  Cape  de  Verde  illands,  a fouth  wind  pre- 
vails during  the  month  of  July.  At  the  Cape  of  Good  Hope, 
ii  north-weft  wind  blows  during  the  month  of  September. 
There  are  alfo  regular  winds,  produced  by  various  caufes,  upon 
land.  The  ancient  Greeks  were  the  firft  who  obferved  a con- 
flant  breeze,  produced  by  the  melting  of  the  fnows,  in  fome 
high  neighbouring  countries.  This  was  perceived  in  Greece, 
Thrace,’  Macedonia,  and  the  Aegean  fea.  The  fame  kinds  of 
windsare  now  remarked  in  the  kingdom  of  Congo,  and  the  mod 
fouthern  parts  of  Africa.  The  flux  and  reflux  of  the  fea  alfo  ' 
produces  fome  regular  winds,  that  ferve  the  purpofes  of 
trade ; and,  in  general,  it  may  be  obferved,  that  wherever 
there  is  a ftrong  current  of  water,  there  is  a current  of  air 
that  feems  to  attend  it. 

Befide  thefe  winds  that  are  found  to  blow  in  one  direction* 
there  are,  as  was  faid  before,  others  that  blow  for  certain 
months  of  the  year  one  way,  and  the' reft  of  the  year  the 
contrary  way  *,  thefe  are  called  the  Monfoons , from  a famous' 
pilot  of  that  name,  who  firft  ufed  them  in  navigation  with 
fuccefs*.  In  all  that  part  of  the  ocean  that  lies  between 
Africa  and  India,  the  eaft  winds  begin  at  the  month  of  Jan- 
uary, and  continue  till  about  the  commencement  of  June. 
In  the  month  of  Auguft,  or  September,  the  contrary  direc- 
tion takes  place  *,  and  the  weft  winds  prevail  for  three  or  four 
months.  The  interval  between  thefe  winds,  that  is  to  fay, 
from  the  end  of  June  to  the  beginning  of  Auguft,  there  is 
no  fixed  wind  ; but  the  fea  is  ufually  tolled  by  violent  tern- 
pelts,  proceeding  from  the  north.  Thefe  winds  are  always 
fubiect  to  their  greateft  variations,  as  they  approach  the-  land ; 
fo  that  on  one  fide  of  the  great  peninfula  of  India,  the  coaits 
are,  for  near  half  the  year  harrafled  by  violent  hurricanes, 
and  northern  tempefts  *,  while,  on  the  oppofite  fide,  and  all 
along  the  coafts  of  Coromandel,  thefe  dreadful  tempefts  are 
wholly  unknown.  At  Java,  and  Ceylon,  a weft  wind  be- 
gins to  reign  in  the  month  of  September  *,  but  at  fifteen  de- 
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grees  of  Couth  latitude,  this  wind, is  found  to  be  loft,  and 
the  great  general  trade-wind  from  the  tail;,  is  perceived  to 
prevail.  On  the  contrary,  at  Cochin,  in  China,  the  weft 
wind  begins  in  March;  fo  that  thefe  Monfoons  prevail,  at 
different  feafons,  throughout  the  Indies.  So  that  the  mariner 
takes  one  . part  of  the  year  to  go  from  Java  to' the  Moluccas  ; 
another  from  Cochin  to  Molucca  : another  from  Molucca  to 
China;  and  ftill  another  to  direft  him  from  China  to  Japan 
There  are  winds  alfo  that  may  be  confidered  as  peculiar  to 
certain  coafts ; for  example,  the  fouth  wind  is  ahnoft  coni. 
ftant  upon  the  coafts  of  Chili  and  Peru  ; weftern  winds  al- 
moft  conftarttly  prevail  on  the  coaft  of  ferra  Magellanica  - 
and  in  the  environs  of  the  Straits  le  Maire.  On  the  coafts 
of  Malabar,  north  and  north-weft  winds  prevail  continually; 
along  the  coaft  of  Guinea,  the  north-'weft  yvind  is  alfo  very 
frequent  5 and,  at  a diftance  from  the  coafts^  the  north-eafl: 

is  always  found  prevailing.  From  the  beginning  of  Novem- 
ber  to  the  end  of  December,  a weft  wind  prevails  on  the 
coalls  of  Japan  ; and,  during  the  whole  winter,  no  (hips 
can  Jeave  the  pprt  of  Cochin,  on  account  of  the  impetuofity 
oi  the  winds  that  fet  upon  the  coaft.  Thefe'blow  with  fuch 
vehemence,  that  the  ports  are  entirely  choked  up  with  fanch 
and  even,  boats  are  not  able,  to  • enter.  However,  the  eaft 
winds  that  prevail  for  the  half  of  the  year,  clear  the  mouths 
. their  harbours  from  the  accumulations  of  the  preceding 
winter,  and  fet  the  confined  fhips  at  liberty.  At  the  Straits 
of  Babelmandel  there  is  a fouth  wind  that  periodically  re- 
turns,  and  which  is  always  followed  by  a north-eaft 
Befid.e  winds  thus  peculiar  to  certain  coafts,  there  are 
ethers  found  to  prevail -on  all  the  coafts,  in  . warm  climates 
which,  during,  the  one  part  of  the  day,  blow  from  the  Ihore’ 
and,  during  another  part  of  it,  blow  from  the  fea.  The  fea- 
*"  thofe  countries,  as  Dampier  obferves,  commonly 
anles  ift  the  morning,  about  nine,  proceeding  flowly,  in  a 
fine  fmall  bl?ck.  curl,  upon  the  furface  of  the  water’  and 
making  its  way  to  refrefh  the  fhore.  It  is  gentle  at  firlt,  but 
mcreafes  gradually  till  twelve,  then  infenfibly  finks  away, 
and  is  totally  hufhed  at  five.  Upon  its  ceafing,  the  land- 
breeze  begins  to  take  its  turn,  which  increafes  gradually  till 
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fea-breeze  again.  Without  all  doubt,  nothing  could  be  more 
fortunate,  for  the  inhabitants  of  the  warm  countries,  where 
thofe  breezes  blow,  than  this  alternate  refrefliment,  which 
they  feel  at  thofe  feafons  when  it  is  moft  wanted.  The  heat, 
on  fome  coafts,  would  be  infupportabie,  were  it  not  for  fuch 
a fupply  of  air,  when  the  fun  has  rarified  all  that  which  lay 
more  immediately  under  the  coaft.  The  fea-breeze  tempe- 
rates  the  heat  of  the  fun  by  day ; and  the  land-breeze  cor- 
rects the  malignity  of  the  dews,  and  vapours,  by  night. — 
Where  thefe  breezes,  therefore,  prevail,  and  they  are  very 
common,  the  inhabitants  enjoy  a {hare  of  health,  and  happi- 
nefs,  unknown  to  thofe  that  live  much  farther  up  the  coun- 
try, or  fuch  as  live  in  fimilar  latitudes  without  this  advantage. 
The  caufe  of  thefe  obvioufly  feems  to  arife  from  the  rare- 
faction of  the  air  by  the  fun,  as  their  duration  continues  with 
its  appearance,  and  alters  when  it  goes  down.  The  fun,  it 
is  obferved,  equally  diffufing  his  beams  upon  land  and  fea, 
the  land,  being  a more  folid  body  than  the  water,  receives  a 
greater  quantity  of  heat,  and  refleCfs  it  more  flrongly.  Be- 
ing thus,  therefore,  heated  to  a greater  degree  than  the  wa- 
ters, it,  of  confequence,  drives  the  air  from  land  out  to  fea; 
but,  its  influence  being  removed,  the  air  returns  to  fill  up 
the  former  vacuity.  Such  is  the  ufual  method  of  accounting 
for  this  phenomenon  ,*  but,  unfortunately,  the  fea  and  land 
breezes  are  vifitants  that  come  at  all  hours.  On  the  coafts 
of  Malabar*,  the  land-breezes  begin  at  midnight,  and  con- 
tinue till  noon  ; then  the  fea-breezes  take  their  turn,  and  con- 
tinue till  midnight.  While  again,  at  Congo,  the  land-breezes 
begin  at  five,  and  continue  till  nine  the  next  day. 

But,  if  the  caufe  of  thefe  be  fo  infcrutable,  that  are,  as  we 
fee,  tolerably  regular  in  their  vifitations,  what  {hall  we  fay 
to  the  winds  of  our  own  climate,  that  are  continually  fluff- 
ing, and  incapable  of  reft  ? Some  general  caufes  may  be  af- 
figned,  which  nothing  but  particular  experience  can  apply. 
And,  in  the  firft  place,  it  may  be  obferved,  that  clouds,  and 
heat,  and  in  {hort,  whatever  either  increafes- the  denfity  or 
the  elafticity  of  the  air,  in  any  one  place,  will  produce  a 
wind  there : for  the  increafed  activity  of  the  air  thus  prefling 
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more  powerfully  on  the  parts  of  it  that  are  adjacent,  will 
drive  them  forward,  and  thus  go  on,  in  a current,  till  the 
whole  comes  to  an  equality. 

In  this  manner,  as  a denfer  air  produces  a wind  on  one 
hand;  fo  will  any  accident,  that  contributes  to  lighten  the 
air,  produce  it  on  the  other : for,  a lighter  air  may  be  confi- 
dered  as  a vacuity,  into  which  the  neighbouring  air  will  rulh* 
and  hence  it  happens,  that  when  the  barometer  marks  a pe- 
culiar lightnefs  in  the  air,  it  is  no  wonder  that  it  foretells  a 
ftorm. 

The  winds  upon  large  waters  are  generally  more  regular 
than  thofe  upon  land.  The  wind  at  fea  generally  blows  with 
an  even  fteady  gale  ; the  wind  at  land  puffs  by  intervals,  in- 
creafing  its  flrength,  and  remitting  it,  without  any  apparent 
caufe.  This,  in  a great  meafure,  may  be  owing  to  the  many 
mountains,  towers,  or  trees,  that  it  meets  in  its  way,  all 
contributing  either  to  turn  it  from  its  courfe,  or  interrupt 
its  paffage. 

The  eaft  wind  blows  more  conftantly  than  any  other,  and 
for  an  obvious  reafon  : all  other  winds  are,  in  fome  meafure, 
deviations  from  it,  and  partly  may  owe  their  origin  thereto. 

It  is  generally  likewife,  the  moll  powerful,  and  for  the  fame 
reafon. 

There  are  often  double  currents  of  the  air.  While  the 
wind  blows  one  way,  we  frequently  fee  the  clouds  move  ano- 
ther. This  is  generally  the  cafe  before  thunder  ; for  it  is 
well  known  that  the  thunder  cloud  always  moves  again#  the 
wind:  the  caufe  of  this  furprifing  appearance  has  hitherto 
remained  a fecret.  From  hence  we  may  conclude,  that  wea- 
thercocks only  inform  us  of  that  current  of  the  air,  which  is 
near  the  fifrface  of  the  earth;  but  are  often  erroneous  with 
regard  to  the  upper  regions  ; and,  in  fadl,  Derham  has  often 
found  them  erroneous. 

Winds  are  generally  more  powerful  on  elevated  fituations 
than  on  the  plain,  becaufe  their  progrefs  is  interrupted  by 
fewer  obftacles.  In  proportion  as  we  afcend  the  heights  of 
a mountain,  the  violence  of  the  weather  feems  to  increafe 
until  we  have  got  above  the  region  of  ftorms,  where  all 
is  ufually  calm  and  ferene.  Sometimes,  however,  the  ftorms 
rife  even  to  the  tops  of  the  higheft  mountains  5 as  we  learn 
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from  thofe  who  have  been  on  the  Andes,  and  as  we  are  con- 
vinced by  the  deep  fnows  that  crown  even  the  higheft. 

Winds  blowing  from  the  fea  are  generally  moifter,  and 
more  attended  with  rains,  than  thofe  which  blow  over  ex- 
tenfive  tra£ls  of  land ; for  the  fea  gives  off  more  vapours  to 
the  air,  and  thefe  are  rolled  foward  upon  land,  by  the  wind  s 
blowing  from  thence  For  this  reafon  our  eafterly  winds, 
that  blow  from  the  continent*  are  dry,  in  comparifon  of 
thofe  that  blow  from  the  furface  of  the  ocean,  with  which 
we  are  furrounded  on  every  quarter. 

In  general  the  winds  are  more  boifterous  in  fpring  and 
autumn  than  at  other  feafons*.  for  that  being  the  time 
of  high  tides,  the  fea  may  communicate  a part  of  its 
motions  to  the  winds.  The  fun  and  moon,  alfo,  which 
then  have  a greater  effect  upon  the  waters,  may  alfo  have 
fome  influence  upon  the  winds*,  for,. there  being  a great 
body  of  air  furrounding  the  globe,  which,  if  condenfed  into 
water,  would  cover  it  to  the  depth  of  thirty-two  feet,  it  is 
evident  that  the  fun  and  moon  will,  to  a proportionable  de- 
gree, affeft  the  atmofphere,  and  make  a tide  of  air.  This 
tide  will  be  fcarce  perceivable,  indeed  ; but,  without  doubt, 
it  actually  exifts ; and  may  contribute  to  increafe  the  vernal 
and  autumnal  ftorms,  which  are  then  known  to  prevail'. 

Upon  narrowing  the  paflage  through  which  the  air^  is 
driven,  both  the  denfity  and  the  fwiftnefs  of  the  wind  is  !n- 
creafed.  For  as  currents  of  water  flow  with  greater  force 
and  rapidity  by  narrowing  their  channels,  fo  alfo  will  a cur- 
rent of  air,  driven  through  a contra&ed  fpace,  grow  more 
violent  and  irrefiftible.  Hence  we  find  thofe  dreadful  ftorms 
that  prevail  in  the  defiles  of  mountains,  where  the  wind, 
pulhing  from  behind  through  a narrow  channel,  at  once  in- 
creafes  in  fpeed  and  denfity,  levelling,  or  tearing  up,  every, 
cbftacle  that  rifes  to  obftruft  its  paflage. 

Winds  refle&ed  from  the  fides  of  mountains  and  towers, 
are  often  found  to  be  more  forceful  than  thofe  in  dir e&  pro- 
greffion.  This  we  frequently  perceive  near  lofty  buildings, 
fuch  as  churches  or  fteeples,  where  winds  arp  generally 
known  to  prevail,  and  are  much  more  powerful  than  at 
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fome  diftance.  The  air,  in  this  cafe,  by  finking  againfi:  the 
fide  of  the  building,  acquires  additional  denfity,  and  there- 
fore, blows  with  more  force. 

Thefe  differing  degrees  of  denfity,  which  the  air  is  found 
.to  poflefs,  fufficiently  {hew  that  the  force  of  the  winds  do 
not  depend  upon  their  velocity  alone  *,  fo  that  thofe  inftru- 
ments  called  anemometers , which  are  made  to  meafure  the 
velocity  of  the  wind,  will  by  no  . means  give  us  certain  in- 
formation of  the  force  of  the  ftorm.  In  order  to  eftimate 
this  with  exa&nefs  w-e  ought  to  know  its  denfity ; which 
alfo  thefe  are  not  calculated  to  difcover.  For  this  reafon  we 
often  fee  {forms,  with  very  powerful  effeCls,  that  do  not 
fieem  to  {hew  any  great  fpeed  ; and,  on  the  contrary,  we  fee 
thefe  wind  meafurers  go  round,  with  great  fwiftnefs,  when 
fcarce  any  damage  has  followed  from  the  {form. 

Such  is  the  nature,  and  the  inconftancy,  of  the  "irregular 
winds  with  which  we  are  bed  acquainted.  But  their  effe&s 
are  much  more  formidable  in  thofe  climates,  near  the  tro- 
pics, where  they  are  often  found  to  break  in  upon  the  Heady 
courfe  of  the  trade-winds,  and  to  mark  their  paflage  with 
deftruCtion.  With  us,  the  tempeft  is  but  rarely  known,  and 
its  ravages  are  regiftered  as  an  uncommon  calamity  *,  but  in 
the  countries  that  lie  between  the  tropics,  and  for  a good 
fpace  beyond  them,  its  vifits  are  frequent,  and  its  effects  an- 
ticipated. In  thefe  regions  the  winds  vary  their  terrors  5 
fometimes  involving  all  things  in  a fuffbeating  heat  ; fome- 
times  mixing  all  the  elements  of  fire,  air,  earth,  and  water 
together  ; fometimes,  with  a momentary  fwiftnefs,  palling 
over  the  face  of  the  country,  and  deftroying  all  things  in 
their  paflage ; and  fometimes  railing  whole  fandy  deferts  in 
one  country,  to  depofit  them  upon  fome  other.  We  have 
little  reafon,  therefore,  to  envy  thefe  climates  the  luxuriance 
of  their  foil,  or  the  bright nefs  of  their  Ikies.  Our  own  mud- 
dy atmofphere,  that  wraps  us  round  in  obfeurity,  though  it 
fails  to  gild  our  profpe&s  witfi  fun-fhine,  or  our  groves  with 
fruitage,  neverthelefs  anfwers  the  calls  of  induftry.  They 
may  boaft  of  a plentful,  but  precarious  harveft ; while,  with 
us,  the  labourer  toils  in  a certain  expectation  of  a moderatea 
but  a happy  return. 
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In  Egypt  *,  a kingdom  fo  noted  for  its  fertility,  and  the 
brightnefs  of  its  atmofphere,  during  fummer,  the  fouth 
winds  are  fo  hot,  that  they  almoft  flop  refpiration  ; befides 
which,  they  are  charged  with  fuch  quantities  of  fand,  that 
they  fometimes  darken  the  air,  as  with  a thick  cloud.  Thefe 
fands  are  fo  fine,  and  driven  with  fuch  violence,  that  they 
penetrate  every  where,  even  into  chefts,  be  they  (hut  ever 
fo  clofely.  If  thefe  winds  happen  to  continue  for  any  length 
of  time,  they  produce  epidemic  difeafes ; and  are  often  fol- 
lowed by  a great  mortality.  It  is  alfo  found  to  rain  but  very 
feldom  in  that  country  *,  however,  the  want  of  (howers  is 
richly  compenfated  by  the  copioufnefs  of  their  dews,  which 
greatly  tend  to  promote  vegetation. 

In  Perfia,  the  winter  begins  in  November,  and  continues 
till  March.  The  cold  at  that  time  is  intenfe  enough  to  con- 
geal the  water ; and  fnow  falls  in  abundance  upon  their 
mountains.  During  the  months  of  March  and  April,  winds 
arife,  that  blow  with  great  force,  and  feems  to  ufher  in  the 
' heats  of  fummer.  Thefe  return  again,  in  autumn,  with 
fome  violence ; without,  however,  producing  any  dreadful 
effe&s.  But,  during  their  fummer,  all  along  the  coafts  of 
the  Perfian  gulph,  a very  dangerous  wind  prevails,  which 
the  natives  call  the  Sameyel , Hill  more  dreadful  and  burning 
than  that  of  Egypt,  and  attended  with  inftant  and  fatal 
effe&s.  This  terrible  blaft,  which  was,  perhaps,  the  pefti- 
lence  of  the  ancients,  inftantly  kills  all  thofe  that  it  involves 
in  its  paffage.  What  its  malignity  confifts  in,  none  can  tell, 
as  none  have  ever  furvived  its  effedis,  to  give  information. 
It  frequently,  as  I am  told,  aflumes  a vifible  form  ; and  darts, 
in  a kind  of  bluifh  vapour,  along  the  furface  of  the  country. 
The  natives,  not  only  of  Perfia,  but  of  Arabia,  talk  of  its 
effedts  with  terror  j and  their  poets  have  not  failed  to 
heighten  them,  with  the  afliftance  of  imagination.  They 
have  defcribed  it  as  under  the  condudf  of  a minifter  of 
vengeance,  who  governs  its  terrors,  and  raifes,  or  deprefles 
it,  as  he  thinks  proper  f.  Thefe  deadly  winds  are  alfo 
known  along  the  coafts  of  India,  at  Necapatan,  Mafulipatan, 
and  Petapoli.  But,  luckily  for  mankind,  the  fhortnefs  of 
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their  duration  diminiflies  the  injuries  that  might  enfue  from 
their  malignity. 

The  C^ape  of  Good  Hope,  as  well  as  many  ifiands  in  the 
Weft-Indies,  are  famous  for  their  hurricanes,  and  that  ex- 
traordinary kind  of  cloud  which  is  faid  to  produce  them. 
This  cloud,  which  is  the  fore-runner,  of  an  approaching  hur* 
ricane,  and  that  extraordinary  kind  of  cloud  which  is  faid 
to  produce  them.  Tills  cloud,  which  is  the  fore-runner  of 
an  approaching  hurricane,  appears,  when  firft  feen,  like  a 
fmall  black  fpot,  on  the  verge  of  the  horizon  5 and  is  called, 
by  failors,  the  bull's  eye , from  being  feen  fo  minute  at  a vaft 
diftance.  All  this  time,  a perfect  calm  reigns  over  the  fea 
and  land,  while  the  cloud  grows  gradually  broader  as  it  ap- 
proaches. At  length,  coming  to  the  place  where  its  fury  is 
to  fall,  it  invefts  the  whole  horizon  with  darknefs.  During 
all  the  time  of  its  approach,  an  hollow  murmur  is  heard  in 
the  cavities  of  the  mountains ; and  beafts  and  animals,  fenfi- 
ble  of  its  approach,  are  feen  running  over  the  fields,  to  feekfor 
(helter.  Nothing  can  be  more  terrible  than  its  violence  when 
it  begins.  The  houfes  in  thofe  countries,  which  are  made  of 
timber,  the  better  to  refill  its  fury,  bend  to  the  blaft  like 
ofiers,  and  again  recover  their  rectitude.  The  fun,  which, 
but  a moment  before,  blazed  with  meridian  fplendor,  is  to- 
tally {hut  out  5 and  a midnight  darknefs  prevails,  except  that 
the  air  is  inceflantly  illuminated  with  gleams  of  lightning, 
by  which  one  can  eafily  fee  to  read.  The  rain  falls,  at  the 
fame  time,  in  torrents  * and  its  defcent  has  been  refembled 
to  what  pours  from  the  fpouts  of  our  houfes  after  a violent 
ihower.  Thefe  hurricanes  are  not  lefs  offenfive  to  the  fenfe 
of  fmelling  alfo  ; and  never  come  without  leaving  the  moft 
noifome  ftench  behind  them.  If  the  feamen  alfo  lay  by  their 
wet  clothes,  for  twenty-four  hours,  they  are  all  found  fwarm- 
ing  with  little  white  maggots,  that  were  brought  with  the 
hurricane.  Our  firft  mariners,  when  they  vifited  thefe  re- 
gions, were  ignorant  of  its  effe£ls,  and  the  figns  of  its  ap- 
proach \ their  (hips,  therefore,  were  dafhed  to  the  bottom 
at  the  firft  onfet ; and  numberlefs  were  the  wrecks  which 
the  hurricane  occafioned.  But,  at  prefent,  being  forwarned 
of  its  approach,  they  ftrip  their  mails  of  all  their  fails,  and 
thus  patiently  abide  its  fury.  Thefe  hurricanes  are  common 
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in  all  the  tropical  climates.  On  the  coafts  of  Guinea  they 
have  frequently  three,  or  four,  in  a day,  that  thus  {hut  out  the 
heavens,  for  a litle  fpace  ; and,  when  paft,  leave  all  again 
in  former  fplendor.  They  chiefly  prevail,  on  that  coaft,  in 
the  intervals  of  the  trade-winds ; the  approach  of  which 
clears  the  air  of  "its  meteors,  and  gives  thefe  mortal  '{bowers 
that  little  degree  of  wholefomenefs  which  they  poflefs.  They 
chiefly  obtain  there  during  the  months  of  April  and  May  ; 
they  are  knowm,  at  Loango,  from  January  to  April ; on  the 
oppofite  coaft  of  Africa,  the  hurricane  feafon  begins  at  Mays, 
and,  in  general,  whenever  a trade-wind  begins  to  ceafe* 
thefe  irregular  tempefls  are  found  to  exert  their  fury/ 

All  this  is  terrible  ; but  there  is  a tempeft,  knowri  in  thofe 
climates,  more  formidable  than  any  we  have  hitherto  been 
deferring,  which  is  called,  by  the  Spaniards,  a Tornado,  As 
th^  former  was  feen  arriving  from  one  part  of  the  heavens^ 
and  making  a line  of  deftrudlion  ; fo  the  winds  in  this  Teem 
to  blow  from  every  quarter,  and  fettle  upon  one  ideflined 
place,  with  fuch  fury,  that  nothing  can  refift  their. vehemence. 
When  they  have  all  met,  in  their  central  fpot, /then  the 
whirlwind  begins  with  circular  rapidity.  The  fphete  every 
moment  widens,  as  it  continues  to  turn,  and  catches  every 
objedl  that  lies  within  its  attraction.  ‘ This,  alfo,  like  the 
former,  is  preceded  by  a flattering  calm  ; the  air  is  .every 
where  hufhed  ; and  the  fea  is  as  fmooth  as  poliflied  glafs  : 
however,  as  its  eftedts  are  more  dreadful  than  thofe.  of  the 
ordinary  hurricane,  the  mariner  tries  all  the  power  of  his 
jfkill  to  avoid  it;  which,  if  he  fails  of  doing,  there  is  the 
greatefl  danger  of  his  going  to  the  bottom.  All  along  the 
coafts  of  Guinea,  beginning  about  t wo  degrees  north  of  the 
line,  and  fo  downward,  lengthwife,  for  about  a thqufanH 
miles,  and  as  many  broad,  the  ocean  is  unnavigable,  upon 
account  of  thefe  tornados.  In  this  torpid,  region  there  reigns 
unceafmg  tornados,  or  continual  calms;  among  which,  what- 
ever (hip  is  fo  unhappy  as  to  fall,  is  totally  deprived  of  all 
power  of  efcaping.  In  this  dreadful  repofe  of  all  the  ele- 
ments, the  folitary  veflel  is  obliged  to  continue,  without  a 
Angle  breeze  to  aftift  the  mariner’s  wiflies,  except  thofe 
whirlwinds,  which  only  ferve  to  increafe  his  calamnity.  At 
prefent,  therefore,  this  part  of  the  ocean  is  totally  avoided"; 
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and,  although  there  may  be  much  gold  along  the  coafts  of 
that  part  of  Africa,  to  tempt  Avarice,  yet  there  is  fomething, 
much  more  dreadful  than  the  tabled  dragon  of  antiquity,  to 
guard  the  treafure.  As  the  internal  parts  of  that  country 
are  totally  unknown  to  travellers,  from  their  burning  fands 
and  extenfive  deferts,  fo  here  we'  find  a vail  tra£V  of  ocean, 
lying  off  its  fhores,  equally  unvifited  by  the  mariner. 

But  of  all  thofe  terrible  tempefts  that  deform  the  face  of 
Nature,  and  rej)refs  human' prefumption,  the  fandy  tempefls 
of  Arabia  and  Africa,  are  the  molt  terrible/  and  ftrike  the 
imagination  molt  ftrongly.  To  conceive  a proper  idea  of 
thefe,  we  are  by  no  means  to  fuppofe  them  refembling  thofe 
'whirlwinds  of  dull  that  we  fometimes  fee  fcattering  in  our 
air,  and  fprinkling  their  contents  upon  our  roads,  or  meadows. 
The  fand-ftorm  of  Africa  exhibits  a very  different  appear- 
ance. As  the  fand  of  which  the  whirlwind  is  compofed,  is 
exce (lively  fine,  and  almoft  refembles  the  parts  of  water,  its 
motion  entirely  refembles  that  of  a fluid  ; and  the  whole  plain 
feems  to  float  onward,  like  a flow  inundation.  The  body  of 
fand  thus  rolling,  is  deep  enough  to  bury  houfes  and  palaces 
in  its  bofom  : travellers  who  are  eroding  thofe  extenfive  de- 
ferts perceive  its  approach  at  a diftance  ; and,  in  general, 
have  time  to  avoid  it,  or  turn  out  of  its  w’ays,  as  it  generally 
extends  but  to  a moderate  breadth.  However,  when  it  is 
extremely  rapid,  or  very  extenfive,  as  fometimes  is  the  cafe, 
ho  fwiftnefs,  no  art,  can  avail  ; nothing  then  remains,  but 
to  wneet.  death  with' fortitude,  and  fubmit  to  be  buried  alive  l 
with  relTgnatlon.  ,;r  ' ' ~ 

• It  is  happy  for  us  of  Britain,  that  we  have  no  fuch  calamity 
to  fear  ; for,  from  this,  even  fome  parts  of  Europe  are  not 
entirely  , free*  We  have  an  account  given  us,  in  the  Hiftory 
of  the  French  Academy,  of  a miferabie  town  in  France,  that 
is  constantly  in  danger  of  being  buried  under  a fimilar  in- 
undation ; with  which  I will  take  leave  to  clofe  this  chapter. 

“ In  the  neighbeurhoood  of  hf.  Paul  de  Leon,  in  Lower 
Brittany*,  there  lies  a tra^t  of  country  along  the  fea-fide, 
which  before  the  year  1666  was  inhabited,  but  now  lies 
deferted,-  by  reafon  of  the  fands  which  cover  it,  fo  the  height 
or  twenty  feet;  and  which  every  year  advance  more  and 
more  in  land,  and  gain  ground  continually.  From  the  time 
* Hitfoire  de  I’Academie  des  Sciences,  an.  1722. 
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mentioned  above,  the  fand  has  buried  more  than  fix  leagues 
of  the  country  inward ; and  it  is  now  but  a half  a league 
from  the  town  of.  St.  Paul ; fo  that,  in  all  appearance,  the 
inhabitants  mull  be  obliged  to  abandon  it  entirely.  In  the 
country  that  has  been  overwhelmed,  there  are  ftill  to  be  feen 
the  tops  of  fome  fteeples  peeping  through  the  fand,  and 
many  chimnies  that  ftill  remain  above  this  fandy  ocean.  The 
inhabitants,  however,  had  fufficient  time  to  efcape ; but 
being  deprived  of  their  little  all,  they  had  no  other  refource 
but  begging  for  their  fubfiftence.  This  calamity  chiefly 
owes  its  advancement  to  a north  or  an  eaft  wind,  raifing  the 
fand,  which  is  extremely  fine,  in  fuch  great  quantities,  and 
with  fuch  velocity,  that  M.  Deflands,  who  gave  the  account, 
fays,  that  while  he  was  walking  near  the  place,  during  a 
moderate  breeze  of  wind,  he  was  obliged,  from  time  to  time 
to  fbake  the  fand  from  his  clothes  and  his  hat,  on  which  it 
was  lodged  in  great  quantities,  and  made  them  too  heavy  to 
be  eafily  borne.  Still  further,  when  the  wind  was  violent, 
it  drove  the  fand  acrofs  a little  arm  of  the  fea,  into  the  town 
of  Rofcoff,  and  covered  the  ftreets  of  that  place  two  feet 
deep  ; fo  that  they  have  been  obliged  to  carry  it  off  in  carts. 
It  may  alfo  be  obferved,  that  there  are  feveral  particles  of 
iron  mixed  with  the  fand,  which  are  readily  affe&ed  by  the 
loadftone.  The  part  of  the  coaft  that  furnifhes  thefe  fands, 
is  a tradh  of  about  four  leagues  in  length  -,  and  is  upon  a 
level  with  the  fea  at  high-water.  The  fhore  lies  in  fuch  a 
manner  as  to  leave  its  fands  fubjecf  only  to  the  north  and 
eaft  winds,  that  bear  them  farther  up  the  fhore.  It  is  eafy 
to  conceive  how  the  fame  fand  that  has  at  one  time  been 
borne  a ftiort  way  in  land,  may,  by  fome  fucceeding  and 
ftronger  blaft,  be  carried  up  much  higher  j and  thus  the 
whole  may  continue  advancing  forward,  deluging  the  plain, 
and  totally  deftroying  its  fertility.  At  the  fame  time  the  fea, 
from  whence  this  deluge  of  fand  proceeds,  may  furnifh  it 
in  inexhauftible  quantities.  This  unhappy  country,  thus 
overwhelmed  in  fo  fingular  a manner,  may  well  juftify  what 
the  ancients  and  the  moderns  have  reported  concerning  thofe 
tempefts  of  fand  in  Africa,  that  are  faid  to  deftroy  villages, 
and  even  armies,  in  their  hofon}.” 


THE  EARTH. 


2 1 1 


CHAP.  xxr. 

OF  METEORS,  AND  SUCH  APPEARANCES  AS  RESULT  FROM  A 
COMBINATION  OF  THE  ELEMENTS. 

In  proportion  as  the  fubftances  of  Nature  are  more  com- 
pounded and  combined,  their  appearances  become  more  in- 
explicable and  amazing.  The  properties  of  water  have  been 
very  nearly  afcertained.  Many  of  the  qualities  of  air,  earth, 
and  lire,  have  been  difcovered,  and  eftimated ; but  when 
thefe  come  to  be  united  by  Nature,  they  often  produce  a 
refult  which  no  artificial  combinations  can  imitate ; and  we 
{land  furprifed,  that  although  we  are  poffefled  of  all  thofe 
fubftances  which  Nature  makes  ufe  of,  Hie  (hews  herfelf  a 
much  more  various  operator  than  the  moft  Ikilful  chymift 
ever  appeared  to  be.  Every  cloud  that  moves,  and  every 
fhower  that  falls,  ferves  to  mortify  the  philofopher’s  pride, 
and  to  (hew  him  hidden  qualities  in  air  and  water,  that  he 
finds  it  difficult  to  explain.  Dews,  hail,  fnow,  and  thunder, 
* are  not  lefs  difficult  for  being  more  common.  Indeed,  when 
we  reflect  on  the  manner  in  which  Nature  performs  any  one 
of  thefe  operations,  our  wonder  increafes.  To  fee  water, 
which  is  heavier  than  air,  riling  in  air,  and  then  falling  in  a 
form  fo  very  different  from  that  in  which  it  rofe  *,  to  fee  the 
fame  fluid  at  one  time  defcending  in  the  form  of  hail,  at 
another  in  that  of  fnow  ; to  fee  two  clouds  by  dalhing  againft 
each  other,  producing  an  eleCtrical  fi^e,  v/hich  no  watery 
compofition  that  we  know  of  can  effect;  thefe,  I fay,  ferve 
fufficiently  to  excite  our  wonder ; and  Hill  the  more,  in  pro- 
portion as  the  objects  are  ever  preffing  on  our  curiofity. 
Much,  however,  has  been  written  concerning  the  manner 
in  which  Nature  operates  in  thefe  productions  ; as  nothing 
is  fo  ungrateful  to  mankind  as  hopelefs  ignorance. 

And  firft,  with  regard  to  the  manner  in  which  water 
evaporates,  and  rifes  to  form  clouds,  much  has  been  ad- 
vanced, and  many  theories  devifed.  All  water*,  fay  fome, 
has  a quantity  of  air  mixed  with  it ; and  the  heat  of  the  fun 


* Spe&acie  de  h Nature,  vol.  iii. 
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darting  down,  difengages  the  particles  of  the  air  from  the 
grofler  fluid  : the  fun’s  rays  being  refledded  back  from  the 
water^  carry  back  with  them  thofe  bubbles  of  air  and  water, 
'which,  being  lighter  than  the  condenfed  air,  will  afcend 
till  they  meet  with  a more  rarified  air*,  and  they  will  then 
fland  fufpended.  Experience,  however,  proves  nothing  of 
all  this.  Particles  of  air  or  fire,  are  not  thus  known  to 
afcend  with  a thin  coat  of  water  *,  and,  in  fadd,  we  know 
the  little  particles  of  fleam  are  folid  drops  of  water.  But 
befides  this,  water  is  known  to  evaporate  more  powerfully 
in  the  fevereft  froft,  than  when  the  air  is  moderately  warm*. 
Dr.  Hamilton,  therefore,  of  the  univerfity  of  Dublin,  re- 
jedding  this  theory,  has  endeavoured  to  eftablifh  another. 
According  to  him,  as  aqua-fortis  is  a menftruum  that  dif- 
folves  iron,  and  keeps  it  mixed  in  the  fluid ; as  aqua-regia  is 
a menftruum  that  diflolves  gold  ; or  as  water  diffolves  falts 
to  a certain  quantity  ; fo  air  is  a menftruum  that  corrodes 
and  diflolves  a certain  quantity  of  water,  and  keeps  it  fuf- 
pended above.  But  however  ingenious  this  may  be,  it  can 
hardly  be  admitted ; as  we 'know,  by  Mariotte’s  experiment-]-, 
that  if  water  and  air  be  enclofed  together,  inflead  of  the  air’s 
adding  as  a menftruum  upon  the  water,  the  water  will  add  a^ 
a menftruum  upon  the  air,  and  take  it  all  up.  We  know 
alfo,  that  of  two  bodies,  that  which  is  moll  fluid  and  pene- 
trating, is  molt  likely  to  be  the  menftruum  of  the  other; 
but  water  is  more  fluid  and  penetrating  than  air,  and  there- 
fore the  mold  likely  of  the  two  to  be  the  menftruum.  We 
know  that  all  bodies  are  more  fpeedily  added  upon,  the  more 
their  parts  are  brought  into  contadl  with  the  menftrum  that 
diflolves  them  : but  water, . enclofed  with  comprefled  air,  is 
not  the  more  diminifhed  thereby  J.  In  fhort,  we  know,  that 
cold,  which  diminifhes  the  force  of  other  menftruums,  is 
often  found  to  promote  evaporation.  In  this  variety  cf 
opinion,  and  uncertainty  of  eonjeddure,  I cannot  avoid 
thinking  that  a theory  of  evaporation  may  be  formed  upop 
very  Ample  and  obvious  principles,  and  embarrafled,  as  faf 
as  ! conceive,  with  very  few  objeddiona. 

* Memoires  de  l’Academie  des  Sciences,  an.  1705. 

■j-  Mariotte,  de  la  Nature  de  1’Air,  p.  57,  106.  ' 

% See  Boyle’s  Works,  vol.  ii.  d.  619, 
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We  know  that  a repelling  powet  prevails  in  Nature,  not  lefs 
than  an  attractive  one.  This  repulfion  prevails  flrongly  be- 
tween the  body  of  fire  and  that  of  water.  If  I plunge  the 
end  of  a red  hot  bar  of  iron  into  a vefTel  of  water,  the  fluid, 
rifes,  and  large  drops  of  it  fly  up  in  all  manner  of  directions, 
every  part  bubbling  and  {teaming  until  the  iron  be  cold. 
Why  may  we  not,  for  a moment,  compare  the  rays  of  the 
fun,  darted  dire&ly  upon  the  furface  of  the  water,  to  fo 
many  bars  of  red  hot  iron ; each  bar,  indeed,  infinitely  fmall, 
but  not  the  lefs  powerful  ? In  this  cafe,  wherever  a ray  of 
fire  darts,  the  water,  from  its  repulfive  quality,  will  be 
driven  on  all  Tides 5 and,  of  confequence,  as  ill  the  cafe  of 
the  bar  of  iron,  a part  of  it  will  rife.  The  parts  thus  rifing, 
however,  will  be  extremely  fmall ; as  the  ray  that  darts  is 
extremely  fo.  The  aflemblage  of  the  rays  darting  upon 
the  water  in  this  manner,  will  caufe  it  to  rife  in  a light 
thin  fleam  above  the  furface  ; and  as  the  parts  of  this  fleam 
a(re  extremely  minute,  they  will  be  lighter  than  air,  and, 
confequently  float  upon  it.  There  is  no  need  for  fuppofing 
them  bubbles  of  water,  filled  with  fire  5 for  any  fub- 
flance,  even  gold  iffeff,  will  float  on  air,  if  its  parts  be. 
made  fmall  enough j or,  in  other  words,  if  its  furface  be 
fufficiently  increafed.  This  water,  thus*  difengaged  from 
the  general  mafs,  will  be  {till  farther  attenuated  and  broken 
by  the  reflected  rays,  and,  consequently,  more  adapted  for 
afcending. 

From  this  plain  account,  every  appearance  in  evaporation 
may  be  eafily  deduced.  The  quantity  of  heat  increafes 
evaporation,  becaufe  it  raifes  a greater  quantity  of  fleam. 
The  quantity  of  wind  increafes  evaporation  ; for,  by  waving 
the  furface  of  the  water,  it  thus  expofes  a greater  furface  tq 
the  evaporating  rays.  A dry  frofl,  in  fome  meafure,  afiifts 
the  quantity  of  evaporation  ; as  the  quantity  of  rays  are 
found  to  be  no  way  diminifhed  thereby.  Moifl  weather 
alone  prevents  evaporation  j for  the  rays  being  abforbed, 
refraCled,  and  broken,  by  the  intervening  moiflure,  before 
they  arrive  at  the  furface,  cannot  produce  the  effeCt ; and 
the  vapour  will  rife  in  a fmall  proportion. 

Thus  far  we  have  accounted  for  the  afeent  of  vapours  j 
but  to  account  for  their  falling  again,  is  attended  with  rather 
more  difficulty.  We  have  already  obferved,  that  the  par^ 
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f tides  of  vapour,  difengaged  from  tlie  furface  of  the  water, 
will  be  broken  and  attenuated  in  their  afcent,  by  the  re- 
ceded, and  even  the  dired  rays,  that  happen  to  ftrike  upon 
their  minute  furfaces.  They  will,  therefore,  continue  to 
afcend,  till  they  rife  above  the  operation  of  the  reflected 
rays,  which  reaches  but  to  a certain  height  above  the  furface 
of  the  earth.  Being  arrived  at  this  region,  which  is  cold  for 
want  of  reflected  heat,  they  will  be  condenfed,  and  fufpended 
in  the  form  of  clouds.  Some  vapours  that  afcend  to  great 
heights,  will  be  frozen  into  fnow  ; others,  that  are  condenfed 
lower  down,  will  put  on  the  appearance  of  a mift,  which 
we  find  the  clouds  to  be,  when  we  afcend  among  them,  as 
they  hang  along  the  fid’es  of  a mountain.  Thefe  clouds  of 
fnow  and  rain,  being  blown  about  by  winds,  are  either  en- 
tirely fcattered  and  difperfed  above,  or  they  are  ftill  more 
condenfed  by  motion,  like  a fnow-ball,  that  grows  more 
large  and  folid  as  it  continues  to  roll.  At  laft,  therefore, 
they  will  become  too  weighty  for  the  air  which  firft  raifed 
them  to  fuftain ; and  they  will  defcend  with  their  excefs  of 
weight,  either  in  fnow  or  rain.  But  as  they  will  fall  pre- 
cipitately, when  they  begin  to  defcend,  the  air,  in  fome 
meafure,  will  refill  the  falling ; for,  as  the  defcending  fluid 
gathers  velocity  in  its  precipitation,  the  air  will  increafe  its 
refinance  to  it,  and  the  water  will,  therefore,  be  thus  broken 
into  rain ; as  we  fee,  that  water  which  falls  from  the  tops  of 
houfes,  though  it  begins  in  a fpout,  feparates  into  drops  be- 
fore it  has  got  to  the  bottom.  Were  it  not  for  this  happy 
interpofition  of  the  air,  between  us  and  the  water  falling 
from  a confiderable  height  above  us,  a drop  of  rain  might 
fall  with  dangerous  force,  and  an  hailftone  might  ftrike  us 
with  fatal  rapidity. 

In  this  manner,  evaporation  is  produced  by  day;  but 
when  the  fun  goes  down,  a part  of  that  vapour  which  his 
rays  had  excited,  being  no  longer  broken,  and  attenuated 
by  the  reflecting  rays,  it  will  become  heavier  than  the  air, 
even  before  it  has  reached  the  clouds  ; and  it  will,  therefore, 
fall  back  in  dews  which  differ  only  from  rain  in  defcending 
before  they  have  had  time  to  condenfe  into  a vifible  form. 

Hail,  the  Cartefians  fay,  is  a frozen  cloud,  half  melted, 
and  frozen  again  in  its  defeent.  An  hoar-froft  is  but  a 
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frozen  dew.  Lightning  we  know  to  be  an  eledlrical  flafh, 
produced  by  the  oppofition  of  two  clouds  ; and  thunder  to 
be  the  found  proceeding  from  the  fame,  continued  by  an 
echo  reverberated  among  them.  It  would  be  to  very  little 
purpofe,  to  attempt  explaining  exactly  how  thefe  wonders 
are  effected  : we  have  as  yet  but  little  infight  into  the  man- 
ner in  which  thefe  meteors  are  found  to  operate  upon  each 
other ; and,  therefore,  we  mull  be  contented  with  a detail 
rather  of  their  efFe&s  than  their  caufes. 

In  our  own  gentle  climate,  where  Nature  wears  the  mildeft 
and  kindeft  afpe£l,  every  meteor  feems  to  befriend  us.  With 
us,  rains  fall  in  refrefhing  fhowers,  to  enliven  our  fields, 
and  to  paint  the  landfcape  with  a more  vivid  beauty.'  Snows 
cover  the  earth,  to  preferve  its  tender  vegetables  from  the 
inclemency  of  the  departing  winter.  The  dews  defcend 
with  fuch  an  imperceptible  fall  as  no  way  injures  the  con- 
ftitution.  Even  thunder  itfelf  is  feldom  injurious  ; and  it  is 
often  wifhed  by  the  hufbandman,  to  clear  the  air,  and  to 
kill  numberlefs  infers  that  are  noxiqus  to  vegetation.  Hail 
is  the  moft  injurious  meteor  that  is  known  in  our  climate ; 
but  it  feldom  vifits  us  with  violence,  and  then  its  fury  is  but 
tranfient,  i 

One  of  the  moft  dreadful  ftorms  we  hear  of*,  was  that  at 
Hertfordfhire,  in  the  year  1697.  It  began  by  thunder  and 
lightning,  which  continued  for  fome  hours,  when  fuddenly  a 
black  cloud  came  forward,  againft  the  wind,  and  marked  its 
pafTage  with  devaluation.  The  halftones  which  it  poured 
down,  being  meafured,  were  found  to  be  many  of  them 
fourteen  inches  round,  and  confequently,  as  large  as  a 
bowling-green  ball.  Wherever  it  came,  every  plantation 
fell  before  it ; it  tore  up  the  ground,  fplit  great  oaks,  and 
other  trees,  without  number  5 the  fields  of  rye  were  cut 
down,  as  if  levelled  with  a fcythe ; wheat,  oats,  and  barley, 
fuffered  the  fame  damage.  The  inhabitants  found  but  a pre- 
carious fhelter,  even  in  their  houfes,  their  tiles  and  windows 
being  broke  by  the  violence  of  the  hailftones,  which,  by  the 
force  with  which  they  came,  feemed  to  have  defcended  from 
a great  height.  The  birds,  in  this  univerfal  wreck,  vainly 


* Phil.  Tranf,  vol.  ii.  p.  147. 
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tried  to  efcape  by  flight ; pigeons,  crows,  and  rooks,  .and 
fnany  more  of  the  frailer  and  feebler  kinds,  were  brought 
down.  An  u^nhappy^yo.ung  man,  who  had  not  time  to  take 
fhelter,  was  killed  j one  of  his  eyes  was  ftruck  out  of  his 
head,  and  his  bbcj^  was  ^11  over  black  with  the  bruifes : 
another  had  juft  mne  to  efcape,  but  not  without  the  moft 
imminent  danger,  his  body  being  bruifed  all  over.  But 
what  is  moft  extraordinary,  all  this  fell  within  the  compafs 
of  a mile. 

Mezeray,  in  his  hiftory  of  France,  tells  us  of  a fhower  or 
hail  muqh  more  terrible,  which  happened  in  the  year  1510, 
when  the  French  monarch  invaded  Italy.  There  was,  for  a 
time,  an  horrid  darknefs,  thicker  than  that  of  midnight, 
which  continned  till  the  terrors  of  mankind  were  changed  to 
ftill  more  terrible  objeCts,  by  thunder  and  lightning  breaking 
the  gloom,  and  bringing  on  fuch  a fhower  of  hail,  as  no 
hiftory  of  human  calamities  could  equal.  Thefe  halftones 
were  of  a bluifh  colour ; and  fome  of  them  weighed  not  lefs 
than  a hundred  pounds.  A noifome  vapour  of  fulphur  at- 
tended the  ftorm.  All  the  birds  and  beafts  of  the  country 
were  entirely  deftroyed.  Numbers  of  the  human  race  dif- 
fered the  fame  fate.  But  what  it  ftill  more  extraordinary, 
the  fifties  found  no  protection  from  their  native  element  • 
but  werb>~equal  fufrerers  in  the  general  calamity..  • 

Thefe,  however,  are  torrors  that  are  feldom . exerted  in 
our  mild  climates.  They  only  ferve  to  mark  the  page  of 
hiftory  with  wonder  ; and  ftand  as  admonitions  to  mankind, 
of  the  various  ftores  of  punifhment  in  the  hands,  of  the 
Deity,  which  his  power  can  treafure  up,  and  his  m^jrey 
fufpend.  . . . . ^ 

In  the  temperate  zones,  therefore,  meteors  are"  rpely 
found  thus  terrible  ; but  between  the  tropics,  and  near  the 
poles,  they  a ffume  very  dreadful  and  various  appearances. 
In  thofe  inclement  regions,  where  Cold  and  Heat  exert  their 
chief  power,  meteors  feem  peculiarly  to  have  fixed  their  re- 
fidence.  They  are  feen  there  in  a thoufand  terrifying  forms, 
aftonifhing  to  Europeans,  yet  disregarded  by  the  natives, 
from  their  frequency.  The  wonders  of  air,  fire,  and  water, 
are  there  combined,  to  produce  the  moft  tremendous  effeCfs  *, 
and  to  fport  with  the  labours  and  apprehenfions  of  mankind. 
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Lightnings,  that  flalh  without  noife;  hurricanes,  that  tear 
up  the  earth  ; clouds,  that  all  at  once  pour  down  their  con- 
tents, and  produce  an  inftant  deluge ; mock  funs;  northern 
lights,  that  illuminate  half  the  hemifphere  ; circular  rain- 
bows ; halos ; fleeting  balls  of  fire  ; clouds,  reflefling  back 
the  images  of  things  on  earth,  like  mirrors  ; and  water- 
fpouts,  that  burft  from  the  fea,  to  join  with  the  mills  that 
hang  immediately  above  them.  Thefe  are  but  a part  of  the 
phenomena  that  are  common  in  thofe  countries  ; and  from 
many  of  which,  our  own  climate  is,  in  a great  meafure  ex- 
empted. 

The  meteors  of  the  torrid  zone,  are  different  from  thofe 
that  are  found  near  the  polar  circles ; and  it  may  readily  be 
fuppofed,  that  in  thofe  countries  where  the  fun  exerts  the 
greateft  force  in  raifing  vapours  of  all  kinds,  there  Ihould  be 
the  greateft  quantity  of  meteors.  Upon  the  approach  of  the 
winter  months,  as  they  are  called,  under  the  line,  which 
ufually  begin  about  May,  the  Iky,  from  a fiery  brightnefs, 
begins  to  be  overcaft,  and  the  whole  horizon  feems  wrapt  in  a 
muddy  cloud.  Mills  and  vapours  Hill  continue  to  rife  ; and  the 
air,  which  fo  lately  before  was  clear  and  elaftic,  now  becomes 
humid,  obfcure,  and  Hilling  : the  fogs  become  fo  thick,  that 
the  light  of  the  fun  feems  in  a manner  excluded ; nor  would 
its  prefence  be  known,  but  for  the  intenfe  and  fuffocating 
heat  of  its  beams,  which  dart  through  the  gloom,  and,  in- 
Head  of  diflipating,  only  ferve  to  increafe  the  mill.  After 
this  preparation,  there  follows  an  almoft  continual  fucceflion 
of  thunder,  rain,  and  tempefts.  During  this  dreadful  fea- 
fon,  the  ftreets  of  cities  flow  like  rivers  ; and  the  whole 
country  wears  the  appearance  of  an  ocean.  The  inhabitants 
often  make  ufe  of  this  opportunity  to  lay  in  a Hock  of  frelh 
water,  for  the  reft  of  the  year ; as  the  fame  caufe  which 
pours  down  the  deluge  at  one  feafon,  denies  the  kindly 
fnower  at  another.  The  thunder  which  attends  the  fall  of 
thefe  rains,  is  much  more  terrible  than  that  we  are  generally- 
acquainted  with.  With  us,  the  flalh  isfeen  at  fome  diftance, 
and  the  noife  Ihortly  after  enfues  ; our  thunder  generally 
rolls  on  one  quarter  of  the  Iky,  and  one  ftroke  purfues  ano- 
ther. But  here  it  is  otherwife  ; the  whole  Iky,  feems  il- 
luminated with  unremitted  fl allies  of  lightning;  every  part 
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of  the  air  feems  productive  of  its  own  thunders ; and  every 
cloud  produces  its  own  (hock.  The  ftrokes  come  fo  thick, 
that  the  inhabitants  can  fcarce  mark  the  intervals  ; but  alt 
is  one  unremitted  roar  of  elementary  confufion.  It  fhould 
feem,  however,  that  the  lightning  of  thofe  countries  is  not 
fo  fatal,  or  fo  dangerous,  as  with  us;  fince,  in  this  cafe,  the 
torrid  zone  would  be  uninhabitable. 

When  thefe  terrors  have  ceafed,  with  which,  however, 
the  natives  are  familiar,  meteors  of  another  kind  begin  to 
make  their  appearance.  The  intenfe  beams  of  the  fun, 
darting  upon  ftagnant  waters,  that  generally  cover  the  fur- 
face  of  the  country,  raife  vapours  of  various  kinds.  Floating 
bodies  of  fire,  which  affume  different  names,  rather  from 
their  accidental  forms,  than  from  any  real  difference  between 
them,  are  feen  without  furprife.  The  draco  volans , or  flying 
dragon,  as  it  is  called  ; the  ignis  fatnus  or  wandering  fire ; 
the  fires  of  St.  Helmo , or  the  mariner’s  light,  are  every  where 
frequent ; and  of  thefe  we  have  numberlefs  defcriptions. 
<c  As  1 was  riding  in  Jamaica,”  fays  Mr.  Barbham,  i(  one 
morning  from  my  habitation,  fituated  about  three  miles 
north-weft  from  Jago  de  la  Vega,  I faw  a ball  of  fire,  ap- 
pearing to  me  of  the  bignefs  of  a bomb,  fwiftly  falling  down 
with  a great  blaze.  At  firft  I thought  it  fell  into  the  town  ; 
but  when  I came  nearer,  I faw  many  people  gathered  to- 
gether, a little  to  the  fouthward,  in  the  Savannah,  to  whom 
I rode  up,  to  inquire  the  caufe  of  their  meeting  : they  were 
admiring,  as  I found,  the  ground’s  being  ftrangely  broke  up 
and  ploughed  by  a ball  of  fire ; which,  as  they  faid,  fell' 
down  there.  I obferved  there  were  many  holes  in  the 
ground  ; one  in  the  middle  of  the  bignefs  of  a man’s  head, 
and  five  or  fix  fmaller  round  about  it,  of  the  bignefs  of  one’s 
fift,  and  fo  deep  as  not  to  be  fathomed  by  fuch  implements  as 
were  at  hand.  It  was  obferved,  alfo,  that  all*  the'  green 
herbage  was  burnt  up,  near  the  holes ; and  there  continued 
a ftrong  fmell  of  fulphur  near  the  place,  for  fome  time 
after.” 

Ulloa  gives  an  account  of  one  of  a fimilar  kind,  at  Quito  *_ 
<c  About  nine  at  night,”  fays  he,  “ a globe  of  fire  appeared 


* Ulloa,  vol.  u p.  41. 
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to  rife  from  the  fide  of  the  mountain  Pichinca,  and  fo  large, 
that  it  fpread  a light  over  all  the  part  of  the  city  facing  that 
mountain.  The  houfe  where  I lodged,  looking  that  way, 

I was  furprifed  with  an  extraordinary  light,  darting  through 
the  crevices  of  the  window-lhutters.  On  this  appearance, 
and  the  buftle  of  the  people,  in  the  ftreet,  I haftened  to  the 
window,  and  came  time  enough  to  fee  it,  in  the  middle  of 
its  career  *,  which  continued  from  weft  to  fouth,  till  I loft 
fight  of  it,  being  intercepted  by  a mountain,  that  lay  be- 
tween me  and  it.  It  was  round  ; and  its  apparent  diameter 
about  a foot.  I obferved  it  to  rife  from  the  fides  of  Pichinca; 
although,  to  judge  from  its  courfe,  it  was  behind  that  moun- 
tain where  this  congeries  of  inflammable  matter  was  kindled. 
In  the  firft  half  of  its  vifible  it  courfe  emitted  a prodigious 
effulgence,  then  it  began  gradually  to  grow  dim  *,  fo  that,  . 
upon  its  difappearing  behind  the  intervening  mountain,  its 
light  was  very  faint.” 

Meteors,  of  this  kind,  are  very  frequently  feen  between 
the  tropics ; but  they  fometimes,  alfo,  vifit  the  more  tem- 
perate regions  of  Europe.  We  have  the  defcription  of  a 
very  extraordinary  one,  given  us  by  Montanari,  that  ferves 
to  fhew  to  what  great  heights,  in  our  atmofphere,  thefe 
vapours  are  found  to  afcend.  In  the  year  1676,  a great 
globe  of  fire  was  feen  at  Bononia,  in  Italy,  about  three 
quaiters  of  an  hour  after  fun-fet.  It  paffed  weftward,  with 
a molt  rapid  courfe,  and  at  the  rate  of  not  lefs  than  a hun- 
dred and  fixty  miles  in  a minute,  which  is  much  fwifter  than 
the  force  of  a cannon-ball,  and  at  lalt  ltood  over  the  Adriatic 
fea.  In  its  courfe  it  crofted  over  all  Italy ; and,  by  compu- 
tation, it  could  not  have  been  lefs  than  thirty-eight  miles 
above  the  furface  of  the  earth.  In  the  whole  line  of  its 
courfe,  wherever  it  approached,  the  inhabitants  below  could 
diftinctly  hear  it,  with  a biffing  noife,  refembling  that  of  a 
fire  work.  Having  paffed  away  to  fea,  towards  Corfica,  it 
was  heard,  at  lalt,  to  go  off  with  a nvoft  violent  explofion, 
much  louder  than  that  of  a cannon  *,  and,  immediately  after, 
another  noife  was  heard,  like  the  rattling  of  a great  cart, 
upon  a (tony  pavement ; which  was,  probably,  nothing  more 
than  the  echo  of  the  former  found.  Its  magnitude,  when 
at  Bononia,  appeared  twice  as  long  as  the  moon,  cne  way ; 


220 


A HISTORY  OF 


and  as  broad  tlie  other ; fo  that,  confidering  its  height,  it 
could  not  have  been  lefs  than  a mile  long,  and  half  a mile 
broad.  From  the  height  at  which  this  was  feen,  and  there 
being  no  volcano,  on  that  quarter  of  the  world,  from  whence 
it  came,  it  is  more  than  probable  that  this  terrible  globe  was 
kindled  on  fome  part  of  the  contrary  fide  of  the  globe,  in 
.thofe  regions  of  vapours,  which  we  have  been  juft  defcribing; 
and  thus,  rifing  above  the  air,  and  palling,  in  a courfe  op- 
pofite  to  that  of  ti  e earth’s  motion,,  in  this  manner  it  ac- 
quired its  amazing  rapidity. 

To  thefe  meteors,  common  enough  fouth-wardy  we  will 
add  one  more  of  a very  uncommon  kind,  which  was  feen, 
by  Ulloa,  at  Quito,  in  Peru  ; the  beauty  of  which  will,  in 
fome  meafure,  ferve  to  relieve  us,  after  the  defcription  of 
thofe  hideous  ones  preceding.  (i  At  day-break,*  fays  he, 
£f  the  whole  mountain  of  Pambamarca,  where  we  then  re- 
refided,  was  encompafled  with  very  thick  clouds  ; which  the 
rifing  of  the  fun  difperfed  fo  far,  as  to  leave  only  fome 
vapours,  too  fine  to  be  feen.  On  the  fide  oppofite  to  the 
rifing  fun,  and  about  ten  fathoms  diftant  from  the  place 
where  we  were  Handing,  we  faw,.  as  in  a looking-glafs,  each 
his  own  image  5 the  head  being,  as  it  were,  the  centre  of 
three  circular  rainbows,  one  without  the  other,  and  juft  near 
enough  to  each  other  as  that  the  colours  of  the  internal 
verged  upon  thofe  more  external  ; while  round  all  was  a 
circle  of  white,  but  with  a greater  fpace  between.  In  this 
manner  thefe  circles  were  er^dted,  like  a mirror,  before  us ; 
and  as  we  moved,  they  moved,  in  difpofition  and  order. 
But,  what ’is  moft  remarkable,  though  we  were  fix  in  num- 
ber, every  one  faw  the  phenomenon,  with  regard  to  himfelf, 
and  not  that  relating  to  others.  The  diameter  of  the  arches 
gradually  altered,  as  the  fun  rofe  above  the  horizon ; and 
the  whole,  after  continuing  a long  time,  infenfibly  faded 
away.  In  the  beginning,  the  diameter  of  the  inward  iris, 
taken  from  its  laft  colour,  was  about  five  degrees  and  a half; 
and  that  of  the  white  arch,  which  furrounded  the  reft,  was 
not  lefs  than  fixty-fev£n  degrees.  At  the  beginning  of  the 
phenomenon,  the  arches  feemea  of  an  oval,  or  eliptical 
figure,  like  the  difk  of  the  fun  ; and  afterwards  became  per- 
fedtly  circular.  Each  of  thefe  was  of  a red  colour,  bordered- 
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bordered  with  an  orange  ; and  the  laft  bordered  by  a bright 
yellow,  which  altered  into  a ftraw  colour,  and  this  turned 
to  a green  ; but,  in  all,  fhe  external  colour  remained  red.” 
Such  is  the  defeription  of  one  of  the  mod  beautiful  illufions 
that  has  been  ever  feen  in  Nature.  This  alone  feems  to  have 
combined  all  the  fplendours  of  optics  in  one  view.  To  un- 
derftand  the  manner,  therefore,  how  this  phenomenon  was 
produced,  would  require  a perfect  knowledge  of  optics ; 
which  it  is  not  our  prefent  province  to  enter  upon.  It  will 
be  fufficient,  therefore,  only  to  obferve,  that  all  thefe  ap- 
pearances arife  from  the  denfity  of  the  cloud,  together  with 
its  uncommon  and  peculiar  fituation,  with  refpeX  to  the 
fpeXator  and  the  fun.  It  may  be  obferved,  that  but  one  of 
thefe  three  rainbows  was  real,  the  reft  being  only  reflexions 
thereof.  It  may  alfo  be  obferved,  that  whenever  the  fpeXator 
ftands  between  the  fun  and  a cloud  of  falling  rain,  a rainbow 
is  feen,  which  is  nothing  more  than  the  reflection  of  the 
different  coloured  rays  of  light  from  the  bofom  of  the  cloud. 
If,  for  inftance,  we  take  a glafs  globe,  filled  with  water, 
and  hang  it  up  before  us,  oppofite  the  fun,  in  many  fituations, 
it  will  appear  tranfparent ; but  if  it  is  raifed  higher,  or  fide- 
ways,  to  an  angle  of  forty-five  degrees,  it  will  at  firft  appear 
red  ; altered  a very  little  higher,  yellow ; then  green,  then 
blue,  then  violet  colour  ; in  fhort,  it  will  affume  fucceffively 
all  the  colours  of  the  rainbow  j but,  if  raifed  higher,  (till  it  - 
will  become  tranfparent  again.  A falling  fhower  may  be  con- 
fidered  as  an  infinite  number  of  thefe  little  tranfparent  globes, 
alfuming  different  colours,  by  being  placed  -at  the  proper 
heights.  The  reft  of  the  fhower  will  appear  tranfparent, 
and  no  part  of  it  will  feem  coloured  ; but  fuch  as  are  angles 
of  forty-five  degrees  from  the  eye,  forty-five  degrees  upward, 
forty-five  degrees  on  each  fide,  and  forty-five  degrees  down- 
ward, did  not  the  plane  of  the  earth  prevent  us.  We  there- 
fore, fee  only  an  arch  of  the  rainbow,  the  lower  part  being 
cut  off  from  our  fight  by  the  earth’s  interpofition.  However, 
upon  the  tops  of  very  high  mountains,  circular  rainbows  are 
feen,  becauie  we  can  fee  to  an  angle  of  forty-five  degrees 
downward,  as  well  as  upward,  or  fide  ways,  and  therefore 
we  take  in  tlie  rainbow’s  complete  circle. 

In  thofe  forlorn  regions,  round  the  poles,  the  meteors, 
though  of  another  kind,  are  not  lefs  numerous  and  alarming. 
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When  the  winter  begins,  and  the  cold  prepares  to  fet  in, 
the  fame  midy  appearance  which  is  produced  in  thefouthern 
climates  by  the  heat,  is  there  produced  by  the  contrary  ex- 
treme*. The  fea  fmokes  like  an  oven,  and  a fog  arifes, 
which  mariners  call  the  frojl  fmohe.  This  cutting  mTft  com- 
monly raifes  blifters  on  feveral  parts  of  the  body ; and, 
as  foon  as  it  is  wafted  to  fome  colder  part  of  the  atmofphere, 
it  freezes  to  little  icy  particles,  which  are  driven  by  the  wind, 
and  create  fuch  an  intenfe  cold  on  land,  that  the  limbs  of 
the  inhabitants  are  fometimes  frozen,  and  drop  off. 

There,  alfo,  halos.,  or  luminous  circles  round  the  moon, 
are  oftener  feen  than  in  any  other  part  of  the  earth,  being 
formed  by  the  froft  fmoke  ; although  the  air  otherwife  feems 
to  be  clear.  A lunar  rainbow  alfo,  is  often  feen  there, 
though  fomewhat  different  from  that  which  is  common 
with  us ; as  it  appears  of  a pale  white,  driped  with  grey. 
In  thefe  countries  alfo,  the  aurora  borealis  dreams  with  pe- 
culiar ludre,  and  variety  of  colours.  In  Greenland  it  gene- 
rally arifes  in  the  ead,  and  darts  its  fportive  fires,  with 
variegated  beauty,  over  the  whole  horizon.  Its  appearance 
is  almod  condant  in  winter ; and,  at  thofe  feafons  when  the 
fun  departs,  to  return  no  more  for  half  a year,  this  meteor 
kindly  rifes  to  fupply  its  beams,  and  affords  fufficient  light 
for  all  the  purpofes  of  exidence.  However,  in  the  very 
midd  of  their  tedious  night,  the  inhabitants  are  not  entirely 
forfaken.  The  tops  of  the  mountains  are  often  feen  painted 
with  the  red  rays  of  the  fun  ; and  the  poor  Greenlander 
from  thence  begins  to  date  his  chronology.  It  would  ap- 
pear whimfical  to  read  a Greenland  calendar,  in  which  we 
might  be  told.  That  one  of  their  chiefs,  having  lived  forty 
days,  died,  at  lad,  of  a good  old  age  ; and  that  his  widow 
continued  for  half  a day,  to  deplore  his  lofs,  with  great 
fidelity,  before  fhe  admitted  a fecond  hufband. 

The  meteors  of  the  day,  in  thefe  countries,  are  not  lefs 
extraordinary  thaji  thofe  of  the  night : mock  funs  are  often 
refledled  upon  an  oppofite  cloud ; and  the  ignorant  fpedlator 
fancies  that  there  are  often  three  or  four  real  funs  in  the 
firmament  at  the  fame  time.  In  this  fplendid  appearance 
the  real  fun  is  always  readily  known  by  its  fupericr  bright- 
* Paul  Egede’s  Hiftory  of  Greenland. 
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nefs*  every  reflexion  being  feen  with  diminifhed  fplendour. 
The  folar  rainbow,  there  is,  often  feen  different  from  ours. 
Indead  of  a pleafing  variety  of  colours,  it  appears  of  a pale 
white,  edged  with  a ftripe  of  dufky  yellow  5 the  whole  being 
reflected  from  the  bofom  of  a frozen  cloud. 

But,  of  all  the  meteors  which  mock  the  imagination  with 
an  appearance  of  reality,  thofe  ft  range  illufions  that  are  feen 
.there,  in  five  ferene  weather,  are  the  molt  extraordinary 
and  entertaining.  “ Nothing,”  fays  Krantz,  u ever  fur- 
prifed  me  more,  than,  on  a fine  warm  fummer’s  day,  to 
perceive  the  iflands  that  lie  four  leagues  weft  of  our  fhore, 
putting  on  a form  quite  different  from  what  they  are  known 
to  have.  As  I flood  gazing  upon  them,  they  appeared,  at 
firft,  infinitely  greater  than  what  they  naturally  are ; and 
feemed  as  if  I viewed  them  through  a large  magnifying 
glafs.  They  were  not  thus  only  made  larger,  but  brought 
nearer  to  me.  I plainly  defcried  every  done  upon  the  land,  and 
all  tfie  furrows  filled  with  ice,  as  if  I flood  clofe  by.  When 
this  illufion  had  laded  for  a while,  the  profpecl  feemed  to 
break  up,  and  a new  fcene  of  wonder  to  prefent  itfelf.  The 
iflands  feemed  to  travel  to  the  fhore,  and  reprefented  a 
wood,  or  a tall  cut  hedge.  The  fcene  then  drifted,  and 
die  wed  the  appearance  of  all  forts  of  curious  figures ; as 
fhips  with  fails,  dreamers  and  flags  j antique  elevated 
caftles,  with  decayed  turrets  •,  and  a thoufand  forms,  for 
which  fancy  found  a refemblance  in  Nature.  When 
the  eye  had  been  fatisfied  with  gazing,  the  whole  groupe 
of  riches  feemed  to  rife  in  air,  and  at  length  vanifh  into 
nothing.  At  fuch  times  the  weather  is  quite  ferene  and 
clear  ; but  compreffed  with  fuch  fubtle  vapours,  as  it  is  in 
very  hot  weather  j and  thefe  appearing  between  the  eye  and 
the  object,  give  it  all  that  variety  of  appearances  which 
glades  of  different  refrangibilities  would  have  done.”  Mr. 
Krantz  obferves,  that  commonly  a couple  of  hours  after- 
wards, a gentle  weft  wind  and  a vifible  mid  follows,  which 
puts  an  end  to  this  lufus  nature. 

It  were  eafy  to  fwell  this  catalogue  of  meteors  with  the 
names  of  many  others,  both  in  our  own  climate  and  in 
Other  parts  of  the  world.  Such  as  falling  ftars,  which  are 
thought  to  be  no  more  than  undluous  vapours,  raifed  from 
the  earth  to  fmall  heights,  and  continuing  to  fhine  till  that; 
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matter  which  fird  raifed,  and  fupported  them,  being  burnt 
out,  they  fall  back  again  to  the  earth*  with  extinguifhed 
flame.  Burning  fpears,  which  are  a peculiar  kind  of  aurora 
borealis  ; bloody  rains,  which  are  faid  to  be  the  excrements 
of  an  infedf,  that  at  that  time  has  been  raifed  into  the  air. 
Showers  of  (tones,  fifhes,  and  ivy-berries,  at  firft,  no  doubt, 
raifed  into  the  air  by  tempeds,  in  one  country^  and  falling 
at  fome  confiderable  diftance,  in  the  manner  of  rain,  to 
adonifti  another.  But  omitting  thefe,  of  which  we  know 
little  more  than  what  is  thus  briefly  mentioned,  I will  con- 
clude this  chapter  with  the  description  of  a water-fpout ; a 
moll  furprifing  phenomenon  ; not  lefs  dreadful  to  mariners 
than  adonifhing  to  the  obferver  of  Nature. 

Thefe  fpouts  are  feen  very  commonly  in  the  tropical  feas, 
and  fometimes  in  our  own.  Thofe  feen  by  Tournefort,  in 
the  Mediterranean,  he  has  described  as  follows  ; u The  firft 
of  thefe,”  fay  this  great  botanid,  “ that  we  faW,  was  about 
a muficet-fhot  from  our  fliip.  There  we  perceived  the  water 
began  to  boil,  and  to  rife  about  a foot  above  its  level.  The 
water  was  agitated  and  whitifli ; and  above  its  furface  there 
feemed  to  (land  a fmoke,  fuch  as  might  be  imagined  to  come 
from  wet  draw  before  it  begins  to  blaze.  It  made  a fort  of  a 
murmuring  found,  like  that  of  a torrent,  heard  at  a didance, 
mixed,  at  the  fame  time,  with  a hiding  noife,  like  that  of  a 
ferpent : Shortly  after  we  perceived  a column  of  this  fmoke 
rife  up  to  the  clouds,  as  the  fame  time  whirling  about  with 
great  rapidity.  It  appeared  to  be  as  thick  as  one’s  finger ; and 
the  former  found  dill  continued.  When  this  disappeared,  after 
lading  for  about  eight  minutes,  upon  turning  to  the  op- 
pofite  quarter  of  the  iky,  we  perceived  another,  which  be- 
gan in  the  manner  of  the  former  *,  prefently  after  a third 
appeared  in  the  wed ; and  inflantly  befide  it  dill  another 
arofe.  The  mod  didant  of  thefe  three  could  not  be  above  a 
mu(ket-(hot  from  the  (hip.  They  all  continued  like  fo  many 
heaps  of  wet  draw  fet  on  fire,  that  continued  to  fmoke,  and 
to  make  the  fame  noife  as  before.  We  foon  after  perceived 
each,  with  its  refpe&ive  canal,  mounting  up  in  the  clouds, 
and  fpreading  where  it  touched  *,  the  cloud,-  like  the  mouth 
of  a trumpet,  making  a figure,  to  exprefs  it  intelligibly,  as 
if  the  tail  of  an  animal  were  pulled  at  one  end  by  a weight 
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Thefe  canals  were  of  a whitifli  colour,  and  fo  tinged,  as  I 
nippofe,  by  the  water  which  was  contained  in  them  ; for* 
previous  to  this,  they  were  apparently  empty,  and  of  the 
colour  of  tranfparent  glafs.  Thefe  canals  were  not  ftraight, 
but  bent  in  fome  parts,  and  far  from  being  perpendicular, 
but  riling  in  their  clouds  with  a very  inclined  afcent.  But 
what  is  very  particular,  the  cloud  to  which  one  of  them  was 
pointed  happening  to  be  driven  by  the  wind,  the  fpout  ftill 
continued  to  follow  its  motion,  without  being  broken  ; and 
palling  behind  one  of  the  others,  the  fpouts  eroded  each 
other,  in  the  form  of  a St.  Andrew’s  crofs.  In  the  begin- 
ning they  were  all  about  as  thick  as  one’s  finger,  except  at 
the  top,,  where  they  were  broader,  and  two  of  them  difap- 
peared  ; but  fhortly  after,  the  laft  of  the  three  increafed 
confiderably  ; and  its  canal,  which  was  at  firft  fo  fmall,  fcon 
became  as  thick  as  a man’s  arm,  then  as  his  leg,  and  at  laft 
thicker  than  his  whole  body.  We  faw  diltindtly,  through 
this  tranfparent  body,  the  water,  which  rofe  up  with  a kind 
of  fpiral  motion  ; and  it  fometimes  dimimfhed  a little  of  its 
thicknefs,  and  again  refumed  the  fame  ; fometimes  widening 
at  top,  and  fometimes  at  bottom  ; exactly  refembling  a gut 
filled  with  water,  prefled  with  the  fingers,  to  make  the  fluid 
rrfe,  or  fall  5 and  I am  well  convinced,  that  this  alteration 
in  the  fpout  was  caufed  by  the  wind,  which  prefled  the  cloud 
and  impelled  it  to  give  up  its  contents.  After  fome  time 
its  bulk  was  fo  diminifhed  as  to  be  no  thicker  than  a man’s 
arm  again  : and  thus,  fwelling  and  diminilhing,  it  at  lalh 
became  very  fmall.  In  the  end,  I obferved  the  fea  which 
was  raifed  about  it  to  refume  its  level  by  degrees,  and  the  end 
of  the  canal  that  touched  it  to  become  as  fmall  as  if  it  had 
been  tied  round  with  a cord;  and  this  continued  till  the 
light,  ftriking  through  the  cloud,  took  away  the  view.  I 
{till,  however,  continued  to  look,  expecting  that  its  parts 
would  join  again,  as  I had  before  feen  in  one  of  the  others, 
in  which  the  fpout  was  more  than  once  broken,  and  yet 
again  came  together ; but  I was  difappointed,  for  the  fpout 
appeared  no  more.” 

Many  have  been  the  folutions  offered  for  this  furprifing 
appearance.  Mr.  Buffon  fuppofes  the  fpout,  here  deferibed, 
to  proceed  from  the  operation  of  fire,  beneath  the  bed  of  the 
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fea;  as  the  waters  at  the  furface  are  thus  feen  agitated. 
However,  the  folution  of  Dr.  Stuart  is  not  divefted  of  pro- 
bability ; who  thinks  it  may  be  accounted  for  by  fudtion,  as 
in  the  application  of  a cupping-glafs  to  the  Ikin. 

Wherever  fpouts  of  this  kind  are  feen  they  are  extremely 
dreaded  by  mariners ; for  if  they  happen  to  fall  upon  a (hip 
they  molt  commonly  dafh  it  to  the  bottom.  But,  if  the  (hip 
be  large  enough  to  fuftain  the  deluge,  they  are  at  lead  fure 
to  deftroy  its  fails  and  rigging,  and  render  it  unfit  for  failing. 
It  is  faid  that  veflels  of  any  force  ufually  fire  their  guns  at 
them,  loaden  with  a bar  of  iron  ; and,  if  fo  happy  as  to  drike 
them,  the  water  is'  indantly  feen  to  fall  from  them,  with  a 
dreadful  noife,  though  without  any  further  mifchief. 

I am  at  a lofs  whether  we  ought  to  reckon  thefe  fpout? 
called  typhous , which  are  fometimes  feen  at  land,  of  the  fame 
kind  with  thofe  fo  often  defcribed  by  mariners  atfea,  as  they 
feem  to  differ  in  feveral  refpedts.  That,  for  indance,  ob- 
ferved  at  Hatfield,  in  Yorkfhire,  in  1687^  as  it  is  defcribed 
by  the  perfon  who  faw  it,  feems  rather  to  have  been  a whirl- 
wind than  a wa'ter-fpout.  The  feafon  in  which  it  appeared 
was  very  dry,  the  weather  extremely  hot,  and  the  air  very 
cloudy.  After  the  wind  had  blown  for  fome  time,  With  con- 
fiderable  force,  and  condenfed  the  black  clouds  one  upon 
another,  a great ' whirling  of  the  air  enfued ; upon  which 
the  centre  of  the  clouds,  every  now  and  then,  darted  down, 
in  the  fhape  of  a thick  long  black  pipe  *,  in  which  the  re- 
lator could  didindlly  view  a motion,  like  that  of  a fcrew, 
continually  fcrewing  up  to  itfelf,  as  it  were,  whatever  it 
happened  to  touch.  In  its  progrefs  it  moved  flowly  over  a 
grove  of  young  trees,  which  it  violently  bent,  in  a circular 
motion.  Going  forward  to  a barn,  it  in  a minute  ftript  it  of 
all  the  thatch,  and  filled  the  whole  air  with  the  fame.  As  it 
came  near  the  relator,  he  perceived  that  its  blacknefs  pro- 
ceeded from  a gyration  of  the  clouds,  by  contrary  winds, 
meeting  in  a point,  or  a centre  ; and  where  the  greateft  force 
was  exerted,  there  darting  down,  like  an  Archimedes’s 
fcrew,  to  fuck  up  all  that  came  in  its  way.  Another  which 
lie  faw,  fome  time  after,  was  attended  with  ftill  more  terri- 
ble effects  *,  levelling,  or  tearing  up  great  oak  trees,  catch-; 
ing  up  the  birds  in  its  vortex,  and  dafhing  them  againfl  the 
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ground.  In  this  'manner  it  proceeded,  with  an  audible 
whirling  noife,  like  that  of  a mill ; and,  at  length,  diflolved, 
after  having  done  much  mifchief. 

But  we  muft  flill  continue  to  fufpend  our  aflent  as  to  the 
nature  even  of  thefe  land  fpouts  ; fince  they  have  been  fome- 
times  found  to  drop,  in  a great  column  of  water,  at  once 
upon  the  earth,  and  produce  an  inftant  inundation*,  which 
could  not  readily  have  happened  had  they  been  caufed  by 
the  gyration  of  a whirlwind  only.  Indeed,  every  conjecture, 
regarding  thefe  meteors,  feems  to  me  entirely  unfatisfaCtory. 
They  fometimes  appear  in  the  calmefl  weather  at  fea,  of 
which  I have  been  an  eye-witnefs ; and,  therefore,  thefe  are 
not  caufed  by  a whirlwind.  They  are  always  capped  by  a 
cloud ; and,  therefore,  are  not  likely  to  proceed  from  fires 
at  the  bottom.  They  change  place  ; and  therefore,  fuCtion 
feems  impracticable.  In  fhort,  we  ftill  want  faCts,  upon 
which  to  build  a rational  theory;  and,  inftead  of  know- 
ledge, we  mull  be  contented  with  admiration.  To  be  well 
acquainted  with  the  appearances  of  Nature,  even  though 
we  are  ignorant  of  their  caufes,  often  conftitutes  the  molt 
ufeful  wifdom. 

I.,T -i. 

CHAP.  XXII. 

THE  CONCLUSION. 

Having  thus  gone  through  a particular  defcription  of 
the  earth,  let  us  now  paufe  for  a moment,  to  contemplate 
the  great  pi&ure  before  us.  The  univerfe  may  be  confidered 
as  the  palace  in  which  the  Deity  refides ; and  this  earth  is 
one  of  its  apartments.  In  this,  all  the  meaner  races  'of 
Animated  Nature  mechanically  obey  him  ; and  Hand  ready 
to  execute  his  commands,  without  hefitation.  Man  alone  is 
found  refraCtory  ; he  is  the  only  being  endued  with  a power 
of  contradiCHng  thefe  mandates.  The  Deity  was  pleafed  to 
exert  fuperior  power  in  creating  him  a fuperior  being;  a be- 
ing endued  with  a choice  of  good  and  evil ; and  capable,  in 
fome  meafure,  of  co-operating  with  his  own  intentions, 
* Phil.  Trar.f.  vol.  iv.  p.  2.  108. 
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Man,  therefore,  may  be  conficlered  as  a limited  creature, 
endued  with  powers  imitative  of  thofe  refiding  in  the  Deity; 
He  is  thrown  into  a world  that  hands  in  need  of  his  help  5 
and  has  been  granted  a power  of  producing  harmony  from 
partial  confufion. 

If,  therefore,  we  confider  the  earth  as  allotted  for  our 
habitation,  we  fhall  find,  that  much  has  been  given  us  to 
enjoy,  and  much  to  amend  *,  that  we  have  ample  reafons  for 
our  gratitude,  and  ft  ill  more  for  our  induftry.  In  thofe 
great  outlines  of  Nature,  t.o  which  Art  cannot  reach,  and 
where  our  greateft  efforts  muff  have  been  ineffe&uaj,  God 
himfelf  has  finifhed  thefe  with  amazing  grandeur  and  beauty. 
Our  beneficent  Father  has  confidered  thefe  parts  of  Nature 
as  peculiarly  his  own  ; as  parts  which  no  creature  could  have 
fkill  or  ftrength  to  amend  : and  therefore  made  them  incapa- 
ble of  alteration,  or  of  more  perfe£I  regularity.  The  hea- 
vens and  the  firmament  (hew  the  wifdom  and  the  glory  of 
the  Workman.  Aftronomers,  who  are  beft  {killed  in  the 
fymmetry  of  fyllems,  can  find  nothing  there  that  they  can 
alter  for  the  better.  God  made  thefe  perfect,  becaufe  no 
fubordinate  being  could  correct  their  defeats. 

> When,  therefore,  we  furvey  Nature  on  this  fide,  nothing 
can  be  more  fplendid,  more  correct,  or  amazing.  We  there 
behold  a Deity  refiding  in  the  midfi:  of  an  univerfe,  infinitely 
extended  every  way,  animating  all,  and  cheering  the  vacuity 
with  his  prefence ! We  behold  an  immenfe  and  fiiapelefs 
mafs  of  matter,  formed  into  worlds  by  his  power,  and  dif- 
perfed  at  intervals,,  to  which  even  the  imagination  cannot 
travel ! In  this  great  theatre  of  his  glory,  a thoufand  funs, 
like  our  own,  animate  their  refpe&ive  fyftems,  appearing 
and  vanifhing  at  Divine  command.  We  behold  our  own 
bright  luminary  fixed  in  the  centre  of  its  fyftern,  wheeling 
its  planets  in  times  proportioned  to  their  diftances,  and  at 
once  difpenfing  light,  heat,  and  adlion.  . The  earth  alfo  is 
feen  with  its  twofold  motion  ; producing,  by  the  one,  the 
change  of  feafons  *,  and,  by  the  other,  the  grateful  vicifli- 
tudes  of  day  and  night.  With  what  filent  magnificence  is 
all  this  performed  ! with  what  Teeming  eafe  ! The  works  of 
Art  are  exerted  with  interrupted-  force  ; and  fheir  noify  pro- 
grefs  difeovers  the  obftructions  they  receive : but  the  earth, 
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with  a filent  fteady  rotation,  fucceflively  prefents  every  part 
of  its  bofom  to  the  fun  ; at  once  imbibing  nourifhment  and 
light  from  that  parent  of  vegetation  and  fertility. 

But  not  only  provifions  of  heat  and  light  are  thus  fup- 
plied,  but  its  whole  furface  is  covered  with  a tranfparent 
atmofphere,  that  turns  with  its  motion,  and  guards  it  from 
external  injury.  The  rays  of  the  fun  are  thus  broken  into 
a genial  warmth  ; and,  while  the  furface  is  aftifted,  a gentle 
heat  is  produced  in  the  bowels  of  the  earth,  which  contri- 
butes to  cover  it  with  verdure.  Waters  alfo  are  fupplied  in 
healthful  abundance,  to  fupport  life,  and  aflift  vegetation. 
Mountains  arife,  to  diverfify  the  profpedf,  and  give  a cur- 
rent to  the  dream.  Seas  extend  from  one  continent  to  the 
other,  replenifhed  with  animals,  that  may  be  turned  to  hu- 
man fupport ; and  alfo  ferving  to  enrich  the  earth  with  a fuf- 
ficiency  of  vapour.  Breezes  fly  along  the  furface  of  the 
fields,  to  promote  health  and  vegetation.  The  coolnefs  of 
the  evening  invites  to  reft  *,  and  the  freftinef&  of  the  morning 
renews  for  labour. 

Such  are  the  delights  of  the  habitation  that  has  been  af- 
figned  to  man  ! Without  any  one  of  thefe,  he  muft  have 
been  wretched  ; and  none  of  thefe  could  his  own  induftry 
have  fupplied.  But  while  many  of  his  wants  are  thus  kindly 
furnifhed,  on  the  one  hand,  there  are  numberlefs  inconve- 
niences to  excite  his  induftry  on  the  other.  This  habitation, 
though  provided  with  all  the  conveniences  of  air,  pafturage, 
and  water,  is  but  a defert  place,  without  human  cultivation. 
The  lowed  animal  finds  more  conveniences  in  the  wilds  of 
Nature,  than  he  who  boafts  himfelf  their  lord.  The  whirl- 
wind, the  inundation,  and  all  the  afperities  of  the  air,  are 
peculiarly  terrible  to  man,  who  knows  their  confequences,t 
and,  at  a diftance,  dreads  their  approach.  The  earth  itfelf, 
where  human  art  has  not  pervaded,  puts  on  a frightful 
gloomy  appearance.  The  forefts  are  dark  and  tangled  ; the 
meadows  overgrown  with  rank  weeds  ; and  the  brooks  dray 
without  a determined  channel.  Nature,  that  has  been  kind 
to  every  lower  order  of  beings,  has  been  quite  negleftfu! 
with  regard  to  hjm ; to  the  favage  uncontriving  man  the 
earth  is  an  abode  of  defolation,  where  his  ftielter  is  infuffi- 
cient,  and  his  food  precarious. 
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A world  thus  furnifhed  with  advantages  on  one  Tide,  and 
inconveniencies  on  the  other,  is  the  proper  abode  of  Reafon, 
is  the  fitted  to  exercife  the  induftry  of  a free  and  a thinking 
creature.  Thefe  evils,  which  Art  can  remedy,  and  Prefcience 
guard  againft,  are  a proper  call  for  the  exertion  of  his  facul- 
ties ; and  they  tend  (till  more  to  aflimilate  him  to  his  Creator. 
God  beholds,  with  pleafure,  that  being  which  he  has  made, 
converting  the  wretchednefs  of  his  natural  fituation  into  a 
theatre  of  triumph  ; bringing  all  the  headlong  tribes  of  Nature 
into  fubje£tion  to  his  will  \ and  producing  that  order  and 
uniformity  upon  earth,  of  which  his  own  heavenly  fabric  is 
fo  bright  an  example. 


PART  ir. 


Of  Animals. 


CHAP.  I. 

A COMPARISON  OF  ANIMALS  WITH  THE  INFERIOR  RANKS  OF 
CREATION. 

Having  given  an  -account  of  the  earth  in  general,  and 
the  advantages  and  inconveniences  with  which  it  abounds, 
we  now  come  to  confider  it  more  minutely.  Having  de- 
fcribed  the  habitation,  we  are  naturally  led  to  inquire  after 
the  inhabitants.  Amidft  the  infinitely  different  produ&ions 
which  the  earth  offers,  and  with  with  it  is  every  where 
covered,  animals  hold  the  firfl  rank  ; as  well  becaufe  of  the 
finer  formation  of  their  parts,  as  of  their  fuperior  power. 
The  vegetable,  which  is  fixed  to  one  fpot,  and  obliged  to 
wait  for  its  accidental  fupplies  of  nourifhment,  may  be  con- 
fidered  as  the  prifoners  of  Nature.  Unable  to  correct  the 
difadvantages  of  its  fituation,  or  to  fhield  itfelf  from  the 
dangers  that  furround  it,  every  objeft  that  has  motion  may 
be  its  deftroyer. 

But  animals  are  endowed  with  powers  of  motion  and  de- 
fence. The  greateft  part  are  capable,  by  changing  place,  of 
commanding  Nature  ; and  of  thus  obliging  her  to  furnifh 
that  nourifhment  which  is  moft  agreeable  to  their  date. 
Thofe  few  that  are  fixed  on  one  fpot,  even  in  this  feemingly 
helplefs  fituation,  are,  nevertheless,  prote&ed  from  external 
injury,  by  an  hard  fhelly  covering ; which  they  often  can 
clofe  at  pleafure,  and  thus  defend  themfelves  from  every 
affault.  And  here,  I think,  we  may  draw  the  line  between 
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the  animal  and  vegetable  kingdoms.  Every  animal,  by  fome 
means  or  other,  finds  .protection  from  injury ; either  from 
its  force,  or  courage,  its  fwiftnefs,  or  cunning.  Some  are 
protected  by  hiding  in  convenient  places ; and  others  by 
taking  refuge  in  an  hard  refilling  (hell.  But  vegetables  are 
totally  unprotected  ; they  are  expofed  to  every  affailant,  and 
patiently  fubmifiive  in  every  attack.  In  a word,  an  animal 
is  an  organized  being  that  is  in  fome  meafure  provided  for 
its  own  fecurity  ; a vegetable  is  deditute  of  every  pro- 
tection. 

But  though  it  is  very  eafy,  without  the  help  of  defini- 
tions, to  diltinguifii-a  plant  from  an  animal,  yet  both  poffefs 
many  properties  fo  much  alike,  that  the  two  kingdoms,  as 
they  are  called,  feem  mixed  with  each  other.  Hence,  it 
frequently  puzzles  the  naturalid  to  tell  exaCtiy  where  ani- 
mal life  begins,  and  vegetative  terminates  ; nor  indeed  is  it 
eafy  to  refolve,  whether  fome  objeCls  offered  to  view  be  of 
the  lowed  of  the  animal,  or  the  highed  of  the  vegetable, 
race.  The  fenfitive  plant,  that  moves  at  the  touch,  feems 
to  have  as  much  perception  as  the  frelh-water  polypus,  that 
is  poffeffed  of  a dill  flower  fhare  of  motion.  Befides,  the 
fenfitive  plant  will  not  reproduce  upon  cutting  in  pieces, 
which  the  polypus  is  known  to  do  *,  fo  that  the  vegetable 
produClion  feems  to  have  the  fuperiority.  But,  notwith- 
itanding  this,  the  polypus  hunts  for  its  food,  as  mod  other 
animals  do.  It  changes  its  fituation  ; and,  therefore,  poffefies 
n power  of  clioofing  its  food,  or  retreating  from  danger. 
Still,  therefore,  the  animal  kingdom  is  far  removed  above 
the  vegetable  ; and  its  lowed  denizen  is  poffeffed  of  very 
great  privileges,  when  compared  with  the  plants  with  which 
it  is  9/ten  furrounded. 

However,  both  clafles  have  many  refemblances,  by  which 
they  are  raifed  above  the  unorganized  and  inert  maffes  of 
Nature.  Minerals  are  mere  ina&ive,  infenfible  bodies,  en- 
tirely motionlefs  of  themfelves*  and  waiting  fome  external 
force  to  alter  their  forms,  or  their  properties.  But  it  is 
otherwife  with  animals  and  vegetables  ; thefe  are  endued 
with  life  and  vigour  ; they  have  their  date  of  improvement 
and  decay  ; they  are  capable  of  reproducing  their  kinds  ; 
they  grow  from  feeds,  in  fome,  and  from  cuttings  in  others; 
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they  feem  all  po  fie  fled  of  fenfation,  in  a greater  or  lefs 
degree  ; they  both  have  their  enmities  and  affe&ions ; and 
and  as  lome  animals  are,  by  nature,  impelled  to  violence, 
fo  fome  plants  are  found  to  exterminate  all  others,  and  make 
a wildernefs  of  the  places  round  them.  As  the  lion  makes 
a defert  of  the  foreft  where  it  refides,  thus  no  other  plant 
will  grow  under  the  (hade  of  the  machinel-tree.  Thus, 
alfo,  that  plant,  in  the  Weft-Indies,  called  caraguatay  clings 
round  whatever  tree  it  happens  to  approach  : there  it  quickly 
gains  the  afeendant  $ and  loading  the  tree  with  a verdure  not 
its  own,  keeps  away  that  nourifhment  defigned  to  feed  the 
trunk  5 and,  at  laft,  entirely  deftroys  its  fupporter.  As  all 
animals  are  ultimately  fupported'  upon  vegetables,  fo  ve- 
getables are  greatly  propagated,  by  being  made  a part  of  ani- 
mal food.  Birds  deftribute  the  feeds  wherever  they  fly, 
and  quadrupeds  prune  them  into  greater  luxuriance.  By 
thefe  means  the  quantity  of  food,  in  a ftate  of  nature,  is 
kept  equal  to  the  number  of  the  confumers  ; and,  left  fome 
of  the  weaker  ranks  of  animals  Ihould  find  nothing  for  their 
fupport,  but  all  the  provifions  be  devoured  by  the  ftrong, 
different  vegetables  are  appropriated  to  different  appetites- 
If,  tranfgreffmg  this  rule,  the  ftronger  ranks  fhould  invade 
the  rights  of  the  weak,  and,  breaking  through  all  regard  to 
appetite,  (hould  make  an  indiferiminate  ufe  of  every  vegetable. 
Nature  then  punilhes  the  tranfgreflion,  and  poifon  marks 
the  crime  as  capital. 

If  again  we  compare  vegetables  and  animals,  with  refpeft 
to  the  places  where  they  are  found,  we  fhall  find  then! 
bearing  a ftill  ftronger  fimilitude.  The  vegetables  that  grow 
in  a dry  and'  funny  foil,  are  ftrong  and  vigorous,  though 
not  luxuriant ; fo  alfo  are  the  animals  of  fuch  a climate. 
Thofe,  on  the  contrary,  that  are  the  joint  product  of  heat 
and  moifture,  are  luxuriant  and  tender:  and  the  animals 
afiimilating  to  the  vegetable  food,  on  which  they  ultimately 
fubfift,  are  much  larger  in  fuch  places  than  in  others.  Thus, 
in  the  internal  parts  of  South  America,  and  Africa,  where 
the  fun  ufually  fcorches  all  above,  while  inundations  cover 
all  below,  the  infe&s,  reptiles,  and  other  animals,  grow  to 
a prodigious  fize  : the  earth-worm  of  America  is  often  a 
yard  in  length,  and  as  thick  as  a walking  cane  j the  boigua^j, 
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which  Is  the  larged  of  the  ferpent  kind,  is  fometimes  forty 
feet  in  length ; the  bats,  in  thofe  countries,  are  as  big  as  a 
rabbit ; the  toads  are  bigger  than  a duck,  and  their  fpiders 
are  as  large  as  a fparrow.  On  the  contrary,  in  the  cold 
frozen  regions  of  the  north,  where  vegetable  nature  is 
dinted  of  its  growth,  the  few  animals  in  thofe  climates 
partake  of  the  diminution  ; all  the  wild  animals,  except  the 
bear,  are  much  fmaller  than  in  milder  countries  ; and  fuch 
of  the  domedic  kinds  as  are  carried  thither,  quickly  de- 
generate, and  grow  lefs.  Their  very  infedls  are  of  the 
minute  kinds,  their  bees  and  fpiders  being  not  half  fo  large 
as  thofe  in  the  temperate  zone. 

The  fimilitude  between  vegetables  and  animals  is  no 
where  more  obvious  than  in  thofe  that  belong  to  the  ocean, 
where  the  nature  of  one  is  admirably  adapted  to  the  ne- 
ceflities  of  the  other.  This  element  it  is  well  known  has  its 
vegetables,  and  its  infedls  that  feed  upon  them  in  great 
abundance.  Over  many  trades  of  the  fea,  a weed  is  feen 
floating,  which  covers  the  furface,  and  gives  the  refemblance 
of  a green  and  extenflve  meadow.  On  the  under  fide  of 
thefe  undable  plants,  millions  of  little  animals  are  found, 
adapted  to  their  fltuation.  For  as  their  ground,  if  I may  fo 
exprefs  it,  lies  over  their  heads,  their  feet  are  placed  upon 
their  backs  ; and  as  land  animals  have  their  legs  below  their 
bodies,  thefe  have  them  above.  At  land  alfo,  moft  animals 
are  furnifhed  with  eyes  to  fee  their  food ; but  at  fea,  almoft 
all  the  reptile  kinds  are  without  eyes,  which  might  only 
give  them  profpedls  of  danger,  at  a time  when  unprovided 
with  the  means  of  efcaping  it*. 

Thus,  in  all  places,  we  perceive  an  obvious  fimilitude 
between  the  animals  and  the  vegetables  of  every  region.  In 
general,  however,  the  moft  perfedt  races  have  the  leaft 
fimilitude  to  the  vegetable  produdtions  on  which  they  are 
ultimately  fed;  while,  on  the  -contrary,  the  meaner  the 
animal,  the  more  local  it  is  found  to  be,  and  the  more  it  is 
influenced  by  the  varieties  of  the  foil  where  is  refides.  Many 
of  the  more  humble  reptile  kinds  are  not  only  confined  to 
one  country,  but  alfo  to  a plant ; nay,  even  to  a leaf.  Upon 
that  they  fubfift  ; increafe  with  its  vegetation,  and  feem  tv 
* Linnsi  Amenitate»,  vol,  y.  p.  6S. 
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decay  as  it  declines.  They  are  merely  the  circumfcribed 
inhabitants  of  a fingle  vegetable ; take  them  from  that 
and  they  inftantly  die;  being;  entirely  affimilated  to  the 
plant  they  feed  on,  afluming  its  colour,  and  even  its  medi- 
cinal properties.  For  this  reafon  there  are  infinite  numbers 
of  the  meaner  animals  that  we  have  never  an  opportunity  of 
feeing  in  this  part  of  the  world  ; they  are  incapable  of  living 
feparate  ;/rom  their  kindred  vegetables,  which  grow  only  in 
a certain-  climate. 

Such  animals  as  are  formed  more  perfect,  lead  a life  of 
lefs  dependence ; and,  fome  kinds  are  found  to  fublift  in 
many  parts  of  the  world  at  the  fame  time.  But,  of  all  the 
races  of  Animated  Nature,  man  is  the  leafl  affe&ed  by  the 
foil  where  he  refides,  and  leaft  influenced  by  the  variations 
of  vegetable  fuflenance  : equally  unaffedled  by  the  luxuriance 
of  the  warm  climates,  or  the  fterility  of  the  poles,  he  has 
fpread  his  habitations  over  the  whole  earth ; and  finds  fub- 
fiftence  as  well  amidfi:  the  ice  of  the  north  as  the  burning 
deferts  under  the  line.  All  creatures  of  an  inferior  nature, 
as  has  been  faid,  have  peculiar  propenfities  to  peculiar  cli- 
mates ; they  are  circumfcribed  to  zones,  and  confined  to 
territories  where  their  proper  food  is  found  in  the  greateft 
abundance;  but,  man  may  be  called  the  animal  of  every 
climate,  and  fuffers  but  very  gradual  alterations  from  the 
nature  of  any  fituation. 

As  to  animals  of  a meaner  rank,  whom  man  compels  to 
attend  him  in  the  migrations,  thefe  being  obliged  to  live  in 
a kind  of  conflraint  and  upon  vegetable  food,  often  different 
from  that  of  their  native  foil,  they  very  foon  alter  their 
natures  with  the  nature  of  their  nourifhment,  affimilate  to 
the  vegetables  upon  which  they  are  fed,  and  thus  afliime 
very  different  habits  as  well  as  appearances*  Thus,  man, 
unaffe&ed  himfelf,  alters  and  directs  the  nature  of  other 
animals  at  his  pleafure  ; increafes  their  flrength  for  his  de- 
light, or  their  patience  for  his  neceffities* 

This  power  of  altering  the  appearances  of  things,  feems  to 
have  been  given  him  for  very  wife  purpofes.  The  Deity, 
when  he  made  the  earth,  was  willing  to  give  his  favoured 
creature  many  opponents,  that  might  at  once  exercife  his 
virtues,  and  call  forth  his  latent  abilities.  Hence  we  find, 
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in  thofe  wide  uncultivated  wildernefles,  where  man,  in  fiis 
fav&ge  ftate,  owns  inferior  ftrength,  and  the  hearts  claim 
divided  dominion,,  that  the  whole  forert  fwarms  with  noxious 
animals  and  vegetables ; animals,  as  yet  undefcribed,  and 
vegetables  which  want  a name.  In  thofe  recedes,  Nature 
feems  rather  lavirti  than  magnificent,  in  bellowing  life. 
The  trees  are  ufually  of  the  largeft  kinds,  covered  round 
with  parafite  plants,  and  interwoven  at  the  tops  with  each 
other.  The  boughs,  both  above  and  below,  are  peopled 
with  various  generations ; fome  of  which  have  never  been 
upon  the  ground,  and  others  have  never  ftirred  from  the 
branches  on  which  they  were  produced.  In  this  manner 
millions  of  minute,  and  loathfome  creatures,  purfue  a round 
of  uninterrupted  exiftence,  and  enjoy  a life  fcarce  fuperior 
to  vegetation.  At  the  fame  time,  the  vegetables,  in  thofe 
places,  are  of  the  larger  kinds,  while  the  animal  race  is  of 
the  fmaller : but,  man  has  altered  this  difpofition  of  Nature; 
having,  in  a great  meafure,  levelled  the  extenfive  forefts,  cul- 
tivated the  fofter  and  finer  vegetables,  deftroyed  the  number- 
lefs  tribes  of  minute  and  noxious  animals,  and  taken  every 
method  to  increafe  a numerous  breed  of  the  larger  kinds. 
He  thus  has  exercifed  a fevere  control;  unpeopled  Nature, 
to  embellifh  it;  and  diminilhed  the  fize  of  vegetable,  in  or- 
der to  improve  that  of  the  animal  kingdom. 

To  fubdue  the  earth  to  his  own  ufe,  was,  and  ought  to 
be,  the  aim  of  man ; which  was  only  to  be  done  by  en- 
treafmg  the  number  of  plants,  and  diminifhing  that  of  ani- 
mals : to  multiply  exiftence,  alone  was  that  of  the  Deity. 
Tor  this  reafon,  we  find,  in  a ftate  of  nature,  that  animal 
life  is  increafed  to  the  greateft  quantity  poflible  : and,  we 
can  fcarce  form  a fyftem  that  could  add  to  its  numbers. 
Firft,  plants,  or  trees,  are  provided,  by  Nature,  of  the  largeft 
kinds ; and,  confequently,  the  nourifhing  furface  is  thus  ex- 
tended. In  the  fecond  place,  there  are  animals  peculiar  to 
every  part  of  the  vegetable,  fo  that  no  part  of  it  is  loft.  But, 
the  greateft  poflible  increafe  of  life  would  dill  be  deficient, 
were  there  not  other  animals  that  lived  upon  animals  ; and 
thefe  are,  themfelves,  in  turn,  food  for  fome  other  greater 
and  ftronger  fet  of  creatures.  Were  all  animals  to  live  upon 
vegetables  alone,  thoufands  would  be  extin£l  that  now  have 
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•exiftence,  as  the  quantity  of  their  provifion  would  fhortly 
fail.  But,  as  things  are  wifely  conftituted,  one  animal  now 
fupports  another  5 and  thus,  all  take  up  lefs  room  than  they 
would  by  living  on  the  fame  food ; as,  to  make  ufe  of  a 
fimilar  inftance,  a greater  number  of  people  may  be  crowded 
into  the  fame  fpace,  if  each  is  made  to  bear  his  fellow  upon, 
his  (boulders. 

To  diminifti  the  number  of  animals,  and  increafe  that  of 
vegetables,  has  been  the  general  fcope  of  human  induftry; 
and,  if  we  compare  the  utility  of  the  kinds,  with  refpeft  to 
man,  we  (hall  find,  that  of  the  vaft  variety  in  the  animal 
kingdom,  but  very  few  are  ferviceable  to  him  ; and,  in  the 
vegetable,  but  very  few  are  entirely  noxious.  How  fmall  a 
part  of  the  infe£l  tribes,  for  inftance,  are  beneficial  to  man- 
kind, and  what  numbers  are  injurious  ! In  fome  countries 
they  almoft  darken  the  air  : a candle  cannot  be  lighted  with- 
out their  inftantly  flying  upon  it,  and  putting  out  the  flame*. 
The  clofeft  recefles  are  no  fafeguard  from  their  annoyance  j 
and  the  moft  beautiful  landfcapes  of  Nature  only  ferve  to 
invite  their  rapacity.  As  thefe  are  injurious,  from  their 
multitudes,  fo  moft  of  the  larger  kinds  are  equally  dreadful 
to  him,  from  their  courage  and  ferocity.  In  the  moft  un- 
cultivated parts  of  the  foreft  thefe  maintain  an  undifputed 
empire  ; and  man  invades  their  retreats  with  terror.  Thefe 
are  terrible  ; and  there  are  ftill  more  that  are  utterly  ufelefs 
to  him,  that  ferve  to  take  up  the  room  which  more  beneficial 
creatures  might  poflefs  ; and  incommode  him  rather  with 
their  numbers  than  their  enmities.  Thus,  in  a catalogue  of 
land  animals,  that  amounts  to  more  than  twenty  thoufand, 
we  can  fcarcely  reckon  up  an  hundred  that  are  any  way  ufe- 
ful  to  him  ; the  reft,  being  either  all  his  open,  or  his  fecret 
enemies,  immediately  attacking  him  in  perfon,  or  intruding 
upon  that  food  he  has  appropriated  to  himfelf.  Vegetables, 
on  the  contrary,  though  exifting  in  greater  variety,  are  but 
few  of  them  noxious.  The  moft  deadly  poifons  are  often  of 
great  ufe  in  medicine;  and  even  thofe  plants  that  only  feem 
to  cumber  the  ground,  ferve  for  food  to  that  race  of  animals 
which  he  has  taken  into  friendfhip,  or  prote&ion.  The 
fmaller  tribes  of  vegetables,  in  particular,  are  cultivated,  as 
* Ulloa’s  Defcription  of  Guyaquil. 
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contributing  either  to  his  necefiities,  or  amufement ; fo  that 
vegetable  life  is  as  much  promoted,  by  human  induflry', 
12 s animal  life  iscontrolled  and  diminifhed. 

Hence,  it  was  not  without  a long  ftruggle,  and  various 
combinations,  of  experience  and  art,  that  man  acquired  his 
prefent  dominion.  Almoft  every  good  that  he  poflfefies  was 
the  refuit  of  the  conteft  ; for,  every  day,  as  he  was  Contend- 
ing, he  was  growing  more  wife  ; and  patience  and  fortitude 
were.  the.  fruits  of  his  induftry. 

From  hence,  alfo,  we  fee  the  neceffity  of  forne  animals 
living  upon  each  other,  to  fill  up  the  plan  of  Providence ; 
and  we  may,  confequently,  infer  the  expediency  of  man’s 
living  upon  all.  Both  animals  and  vegetables  feem  equally 
fitted  to  his  appetites;  and,  were  any  religious,  or  moral 
motives,  to  reftrain  him  from  taking  away  life,  upon  any 
account,  he  would  only  thus  give:  exiftence  to  a variety  of 
beings  made  to  prey  upon  each  other  ; and,  inftead  of  pre» 
venting,  multiply  mutual  deftrudlion.  . 


CHAP.  II. 
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OF  THE  GENERATION  OF  ANIMALS. 

TR)F.FORE  we  furvey  animals  in  their  (late  of  maturity, 
and  performing  the  functions  adapted  to  their  refpe&ive  na-^ 
lures,  method  requires  that  we  fhould  confider  them  in  the 
more  early  period’s  of  their  exiftence.  There  has  been  a time 
when  the  proudeft  and  the  nobleft  animal  was  a partaker  of 
the  fame  imbelicity  with  the  meaneft  reptile  ; and,  while 
yet  a candidate  for  exiftence,  equally  helplefs  and  contempt- 
ible. In  their  incipient  ftate  all  are  upon  a footing  ; the  in- 
fect and  the  philofopher  being  equally  infenfible,  clogged 
with  ^matter,  and  unconfcious  of  exiftence.  Where  then 
are  we  to  begin  with  the  hiftory  of  thofe  beings,  that  make 
fuch  a diftinguifhed  figure  in  the  creation  ? Or,  where  lie 
thofe  peculiar  characters  in  the  parts  that  go  to  make  [up 
Animated  Nature— that  mark  one  animal  as  deftined  to  creep 
in  the  duft,  and  another  to  glitter  on  the  throne  ? 

This  has  been  a fubje£t  that  has  employed  the  curiofity  of 
^11  ages,  and  the  philofophers  of  every  age  have  attempted 
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the  folution.'  In  tracing  Nature  to  her  mod  hidden  recefies, 
fhe  becomes  too  minute,  or  obfcure,  for  our  infpe&ion  ; fo 
that  we  find  it  impofiible  to  mark  her  firft  differences,  to  dif- 
cover  the  point  where  animal  life  begins,  or  the  caufe  that 
conduces  to  fet  it  in  motion.  We  know  little  more  than 
that  the  greateft  number  of  animals  require  the  concur- 
rence of  a male  and  female  to  reproduce  their  kind ; and 
that  thefe,  diftindlly  and  invariably,  are  found  to  beget  crea- 
tures of  their  own  fpecies.  Curiofity  has,  therefore,  been 
adlive,  in  trying  to  difcover  the  immediate  refult  of  this 
union  ; how  far  either  fex  contributes  to  the  bellowing  ani- 
mal life,  and  whether  it  be  to  the  male  or  female  that  we  are 
mod  indebted  for  the  privilege  of  our  exigence. 

Hippocrates  has  fuppofed  that  fecundity  proceeded  from 
the  mixture  of  the  feminal  liquor  of  both  fexes,  each  of 
which  equally  contribute  to  the  formation  of  the  incipient 
animal.  Ariflotle,  on  the  other  hand,  would  have  the 
feminal  liquor  in  the  male  alone  to  contribute  to  this  pur- 
pofe,  while  the  female  fupplied  the  proper  nourifhment  for 
its  fupport.  Such  were  the  opinions  of  thefe  fathers  of 
Philofophy ; and  thefe  continued  to  be  adopted  by  the  na- 
turalifts,  and  fchoolmen,  of  fucceeding  ages,  with  blind 
veneration.  At  length,  Steno  and  Harvey,  taking  anatomy 
for  their  guide,  gave  mankind  a nearer  view  of  Nature  juft 
advancing  into  animation.  Thefe  perceived  in  all  fuch  ani- 
mals as  produced  their  young  alive,  two  glandular  bodies, 
near  the  womb,  refembling  that  ovary,  or  clufter  of  fmall 
eggs,  which  is  found  in  fowls;. and,  from  the  analogy  be- 
tween both,  they  gave  thefe  alfo  the  name  of  ovaria.  Thefe, 
as  they  refembled  eggs,  they  naturally  concluded  had  the  fame 
offices ; and,  therefore,  they  were  induced  to  think  that  all 
animals,  of  what  kind  foever,  were  produced  from  eggs. 
At  firft,  however,  there  was  fome  altercations  raifed  again  ft 
this  fyftem : for,  as  thefe  ovaria  were  feparate  from  the 
womb,  it  was  objedled  that  they  could  not  be  any  way  in- 
ftrumental  in  replenifhing  that  organ,  with  which  they  did 
not  communicate.  But,  upon  more  minute  infpedlion,  Fal- 
lopius,, the  anatomift,  perceived  two  tubular  vefiels  depend- 
ing from  the  womb,  which,  like  the  horns  of  a fnail,  had 
a power  of  ere£ling  themfelves,  of  embracing  the  ovaria. 


A HISTORY  OF 


240 

and  of  receiving  the  eggs,  in  'order  to  be  fecundated  by -the 
ferrytnal  liquor.  This  difcovery  feemed,  for  a long  time  after 
to  fix  the  opinions  of  philofophers.  The  do&rine  of  Hip- 
pocrates was  re-eftablifhed,  and  the  chief  bufihefs  of  genera- 
tion was  afcribed  to  the  female.  This  was,  for  a long  time 
the  eftablifhed  opinion  of  the  Schools  j but  Leuwenhoeck, 
once  more,  {hook  the  whole  fyftem,  and  produced  a new 
fchifm  among  the  lovers  of  Speculation.  Upon  examining 
the  feminal  liquor,  of  a great  variety  of  male  animals,  with 
microfcopes,;  which  helped  his  fight  more  than  that  of  any 
of  his  fuccefiorsj  he  perceived  therein  infinite  numbers  of 
little  living  creatures,  like  tadpoles,  Very  brifk,  and  floating 
in  the  fluid}  with  a Seeming  voluntary  motion.  Each  of 
thefe,  therefore,  was  thought  to  be  the  rudiments  of  an 
animal,  fimilar  .to  that  from  which  it  was  produced  5 and 
this  only  required  a reception  from  the  female,  together  witfii 
proper  nourifhment,  to  complete  its  growth.  The  bufinefs 
of  generation  was  now,  therefore,  given  back  to  the  male  a 
fecond  time,  by  many ; while  others  fufpended  their  afient, 
and  chofe  rather  to  confefs  ignorance  than  to  embrace  error*. 

In  this  mariner  has  the  difpute  continued  for  Several1  ages, 
fome  accidental  difcovery  Serving,  at  intervals,  to  renew,  the 
debate,  and  revive  curiofity.  - It  was  a Subject  where  fpecu- 
lation . could  find  much  room  to  difplay  itfelf  *,  • and,  Mr. 
BufFon,  who  loved  to  fpeculate,  would  not  omit  fuch  an  op* 
portunity  >of  giving  fcope  to  his  propenfity.  > According  to 
this  mo^  pleafing  of  all  naturalifts,  the  microfcope  difcovers 
that. the  feminal  liquor,  not  only  of  males,  but  of  females 
alfo, . apounds  in  thefe  moving  little  animals,  which  • have 
been  rfientioned  above,  and  that-  they  appear  equally  brifk 
in  either  fluid.  Thefe  he  takes  not  to  be  real  animals,  but 
organical  particles,  which,  being  Simple,  cannot  be  faid  to 
jbe  organized  themfelves,  but  go  to  the,  compofition  of  i all 
organized  bodies  whatsoever.  Jn  the  fame  manner  as  a tooth > 
jn  the  wheel,  of  a watch,  cannot  be  called  either  the  wheel, 
or  the  watch,  and  yet  contributes  to  the  Sum  of  the  machine. 
Thefe  organical  particles  are,  according  to  him,  diffufed 
throughout  all  Nature,  and  to  be  found  , not  only  in  the  femi- 
nal liquor,,  but  in  moft  other  fluids  in  the  parts  of  vegetables} 
^nd  all  parts  of  Animated  Nature.  As  they  happen,  there- 

* Bonet  Confiderations  fur  hs  Corps  Organifss.  : 
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lore;  to  be  differently  applied,  they  ferve  to  conftitute  a part 
of  the  animal,  dr  the  vegetable,  whofe  growth  they  ferve 
to  increafe,  while  the  fuperfluity  is  thrown  off  in  the  femi- 
nal  liquor  of  both  fexes,  for  the  reprodu&ion  of  other  ani- 
mals or  vegetables  of  the  fame  fpecies.  Thefe  particles  af- 
iume  different  figures,  according  to  the  receptacle  into 
which  they  enter  5 falling  into  the  womb  they  unite  into  a 
foetus;  beneath  the  bark  of  a tree  they  pullulate  into 
branches  ; and,  in  fhort,  the  fame  particles  that  firft  formed 
*he  animal  in  the  womb,  contribute  to  increafe  its  growth 
when  brought  forth*. 

To  this  fyftem  it  has  been  objected,  that  it  is  impoffible 
to  conceive  organical  fubftances  without  being  organized ; 
and  that,  if  diverted  of  organization  themfelves,  they  could 
never  make  an  organized  body,  as  an  infinity  of  circles  could 
never  make  a triangle.  It  has  been  obje&ed,  that  it  is  more 
difficult  to  conceive  the  transformation  of  thefe  organical 
particles,  than  even  that  of  the  animal,  whofe  growth  we  arc 
inquiring  after  ; and  this  fyftem,  therefore,  attempts  to  ex- 
plain one  obfeure  thing  by  another  ftill  more  obfeure. 

But  an  objeaion,  ftill  ftronger  than  thefe,  has  been  ad- 
vanced, by  an  ingenious  countryman  of  our  own;  who 
aflerts,  that  thefe  little  animals,  which  thus  appear  fwim- 
ming,  and  fporting,  in  almoft  every  fluid  we  examine  with 
a microfcope,  are  not  real  living  particles,  but  fome  of  the 
more  opake  parts  of  the  fluid,  that  are  thus  increafed  in  fize, 
and  feem  to  have  a much  greater  motion  than  they  have  in 
reality.  For  the  motion  being  magnified  with  the  obje&, 
the  fmaliefl  degree  of  it  will  feem  very  considerable ; and  a 
being  almoft  at  reft  may,  by  thefe  means,  be  apparently 
put  into  violent  a£tion.  Thus,  for  inftance,  if  we  look  upon 
the  fails  of  a windmill  moving,  at  a diftance,  they  appear 
to  go  very  flow  ; but,  if  we  approach  them,  and  thus  mag- 
nify their  bulk  to  our  eye,  they  go  round  with  great  rapidity. 
A microfcope,  in  the  fame  manner,  ferves  to  bring  our  eye 
clofe  to  the  object,  and  thus  to  enlarge  it ; and  not  only  in- 
creafe  the  magnitude  of  its  parts,  but  of  its  motion.  Hence, 
therefore,  it  would  follow,  that  thefe  organical  particles  that 
are  faid  to  conftitute  the  bulk  of  living  nature,  are  but  mere 
* Mr.  Buffon. 
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optical  illufions ; and  the  fyftem  founded  on  them  mull, 
like  them,  be  illufive. 

Thefe,  and  many  other  obje&ions,  have  been  made  to  this 
fyftem  ; which,  inftead  of  enlightening  the.  mind,  ferve  only 
to  (hew,  that  too  clofe  a purfuit  of  Nature  very  often  leads  to 
uncertainty.  Happily,  however,  for  mankind,  the  mod  in- 
tricate inquiries . are  generally  the  mod  ufelefs.  Inftead, 
therefore,  of  balancing  accounts  between  the  fexes,  and  at- 
tempting to  afcertain  to  which  the  bufinefs  of  generation  mod 
properly  belongs,  it  will  be  more  inftrudtive,  as  well  as 
amufing,  to  begin  with  Animal  Nature,  from  its  earlieft  re- 
tirements, and  evanefcent  outlines,  and  purfue  the  incipient 
creature  through  all  its  changes  in  the  womb,  till  it  arrives 
into  open  day. 

The  ufual  diftin£lion  of  animals,  with  refpeft  to  their 
manner  of  generation,  has  been  into  the  Oviparous  and  Vi-  ' 
viparous  kinds;  or,  in  other  words,  into  thofe  that  bring 
an  egg,  which  afterwards  hatched  into  life,  and  thofe  that 
bring  forth  their  young  alive  and  perfeft.  In  one  of  thefe 
two  ways  all  animals  were  fuppofed  to  have  been  produced, 
and  all  other  kinds  of  generation  were  fuppofed  imaginary  or 
erroneous.  But  later  difcoveries  have  taught  us  to  be  more 
cautious  in  making  general  conclufions,  and  have  even  in- 
duced many  to  doubt  whether  animal  life  may  not  be  pro- 
duced merely  from  putrefa£fion#. 

Indeed,  the  infinite  number  of  creatures  that  putrid  fub- 
ftances  feem  to  give  birth  to,  and  the  variety  of  little  in- 
fers ieen  floating  in  liquors,  by  the  microfcope,  appear 
to  favour,  this  opinion.  But,  however  this  may  be,  the 
former  method  of  clafling  animals  can  now  by  no  means  be 
admitted,  as  we  find  many  animals  that  are  produced  nei- 
ther from  the  womb,  nor  from  the  fhell,  but  merely  from 
cuttings ; fo  that  to  multiply  life  in  fome  creatures,  it  is  fuf- 
ficient  only  to  multiply  the  difle&ion.  This  being  the 
fimpleft  method  of  generation,  and  that  in  which  life  feems 
to  require  the  fmalieft  preparation  for  its  exiftence,  I will 
begin  with  it,  and  fo  proceed  to  the  two  other  kinds,  from 
the  meaneft  to  the  moft  elaborate. 

The  earth-worm,  the  millipedes,  the  fea-worm,  and  many 
marine  infe&s,  may  be  multiplied  by  being  cut  in  pieces ; 

* Bonet  Confid.  p,  zoo. 
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but  the  polypus  is  noted  for  its  amazing  fertility;  and  from 
hence  it  will  be  proper  to  take  the  defcription.  The  ftru&ure 
of  the  polypus  may  be  compared  to  the  finger  of  a glove, 
open  at  one  end,  and  clofed  at  the  other.  The  clofed  end 
re'prefents  the  tail  of  the  polypus,  with  which  it  ferves  to  fix 
itfelf  to  any  fubftance  it  happens  to  be  upon  ; the  open  end 
may  be  compared  to  the  mouth;  and,  if  we  conceive  fix  or 
eight  fmall  firings  iffuing  from  this  end,  we  (hall  have  a 
proper  idea  of  its  arms,  which  it  can  ere£t,  lengthen,  and 
contract,  at  pleafure,  like  the  horns  of  a fnail.  This  creature 
is  very  voracious,  and  makes  ufe  of  its  arms  as  a fiflierman  does 
of  his  net,  to  catch  and  entangle  fuch  little  animals  as  hap- 
pen to  come  within  its  reach.  It  lengthens  thefe  arms  feveral 
inches,  keeps  them  feparated  from  each  other,  and  thus  oc- 
cupies a large  fpace  in  the  water,  in  which  it  refides.  Thefe 
arms,  when  extended,  are  as  fine  as  threads  of  filk,  and 
have  a moft  exquifite  degree  of  feeling.  If  a fmall  worm 
happens  to  get  within  the  fphere  of  their  activity,  it  is  quickly 
entangled  by  one  of  thefe  arms,  and,  foon  after,  the  other 
arms  come  to  its  aid  : thefe  altogether  fhortening,  the  worm 
is  drawn  into  the  animal's  mouth,  and  quickly  devoured,  co- 
louring the  body  as  it  is  fwallowed.  Thus  much  is  necefiary 
to  be  obferved  of  this  animal's  method  of  living,  to  (hew  that 
it  is  not  of  the  vegetable  tribe,  but  a real  animal,  performing 
the  fun£Iions  which  other  animals  are  found  to  perform, 
and  endued  with  powers  that  many  of  them  are  defiitute  of. 
But  what  is  moft  extraordinary  remains  yet  to  be  told  ; for, 
if  examined  with  a microfcope,  there  are  feen  feveral  little 
fpecks,  like  buds,  that  feem  to  pollulate  from  different  parts 
of  its  body  ; and  thefe,  foon  after  appear  to  be  young  polypi 
and  like  the  large  polypus,  begin  to  caft  their  little  arms 
about  for  prey,  in  the  fame  manner.  Whatever  they  happen 
to  infnare  is  devoured,  and  gives  a colour  not  only  to  their 
own  bodies,  but  to  that  of  the  parent ; fo  that  the  fame  food 
is  digefted,  and  ferves  for  the  nourifhment  of  both.  The 
food  of  the  little  one  paffes  into  the  large  polypus,  and  colours 
its  body  ; and  this,  in  its  turn,  digefts,  and  fwallows  its  food 
to  pafs  into  theirs.  In  this  manner  every  polypus  has  a new 
colony  fprouting  from  its  body ; and  thefe  new  ones,  even 
while  attached  to  the  parent  animal,  become  parents  them- 
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felves,  having  a fmaller  colony  alfo  budding  from  them: 
All,  at  the  fame  time,  bufily  employed  in  feeking  for  their 
prey,  and  the  food  of  any  one  of  them  ferving  for  the  nou- 
rifhment,  and  circulating  through  the  bodies  of  all  the  reft. 
This  fociety,  however,  is  every  hour  diflolving ; thofe  newly 
produced  are  feen  at  intervals  to  leave  the  body  of  the  large 
polypus,  and  become,  fhortly  after,  the  head  of  a beginning 
colony  themfelves. 

In  this  manner  the  polypus  multiplies  naturally ; but,  one 
may  take  a much  readier  and  fhorter  way  to  increafe 
them,  and  this  only  by  cutting  them  in  pieces.  Though  cut 
into  thoufands  of  parts,  each  part  ftill  retains  its  vivacious 
quality,  and  each  Ihortly  becomes  a diftinCt  and  a complete 
polypus  ; whether  cut  lengthwife,  or  crofswife,  it  is  all  the 
fame;  this  extraordinary  creature  feems  a gainer  by  our 
endeavours,  and  multiplies  by  apparent  deftruCtion.  The 
experiment  had  been  tried,  times  without  number,  and 
dill  attended  with  the  fame  fuccefs.  Here,  therefore, 
naturalifts  who  have  been  blamed  for  the  cruelty  of  their 
experiments  upon  living  animals,  may  now  boaft  of  their 
increafing  animal  life,  inftead  of  deftroying  it.  The  pro- 
duction of  the  polypus  is  a kind  of  philofophica!  generation. 
The  famous  Sir  Thomas  Brown  hoped  one  day  to  be  able 
to  produce  children  by  the  fame  method  as  tree  are  pro- 
duced ; the  polypus  is  multiplied  in  this  manner ; and  every 
philofopher  may  thus,  if  he  pleafes,  boaft  of  a very  numerous, 
though,  I fhould  fuppofe,  a very  ufelefs  progeny. 

This  method  of  generation,  from  cuttings,  may  be  con- 
fidered  as  the  molt  fimple  kind,  and  is  a ftrong  inftance  of 
the  little  pains  Nature  takes  in  'the  formation  of  her  lower, 
and  humbler  productions.  As  the  removal  of  thefe  from 
inanimate  into  animal  exiftence  is  but  fmall,  there  are  but 
few  preperations  made  for  their  journey.  No  organs  of 
generation  feem  provided,  no  womb  to  receive,  no  (hell  to 
proteCt  them  in  their  ftate  of  tranfition.  The  little  reptile  is 
quickly  fitted  for  all  the  offices  of  its  humble  fphere,  and,  in 
a very  fhort  time,  arrives  at  the  height  of  its  contemptible 
perfection,  v 

Tiid*  next  generation  is  of  thofe  animals  that  we  fee  pro- 
duced from  the  egg.  In  this  manner  all  birds,  moft  fifties, 
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and  many  of  the  infe£l  tribes,  are  brought  forth.  An  egg 
may  be  considered  as  a womb,  detached  from  the  body  of 
the  parent  animal,  in  which  the  embryo  is  but  juft  beginning 
to  be  formed.  It  may  be  regarded  as  kind  of  incomplete 
delivery,  in  which  the  animal  is  difburthened  of  its  young 
before  its  perfect  formation.  Fifbes  and  infeCts,  indeed, 
moft  ufually  commit  the  care  of  their  eggs  to  hazard  ; but 
birds,  which  are  more  perfectly  formed,  are  found  to  hatch 
them  intG  maturity,  by  the  warmth  of  their  bodies.  How- 
ever, any  other  heat,  of  the  fame  temperature,  would  anfwer 
the  end  as  well ; for  either  the  warmth  of  the  fun,  or  of  a 
ftove,  is  equally  efficacious  in  bringing  the  animal  in  the  egg 
to  perfection.  In  this  refpeCt,  therefore,  we  may  confidcr 
generation  from  the  egg  as  inferior  to  that  in  which  the  animal 
is  brought  forth  alive.  Nature  has  taken  care  of  the  viviparous 
animal  in  every  ftage  of  its  exiftence.  That  force  which 
feparates  it  from  the  parent,  feparates  it  from  life ; and  the 
embryo  is  fliielded  with  unceafing  protection  till  it  arrives  at 
exclufion.  But  it  is  different  with  the  little  animal  in  the  egg  % 
often  totally  negleCted  by  the  parent,  and  always  feparable 
from  it,  every  accident  may  retard  its  growth,  or  even 
deftroy  its  exiftence.  Befides,  art,  or  accident,  alfo,  may 
bring  this  animal  to  a ftate  of  perfection  ; fo  that  it  can  neyer 
be  confidered  as  a complete  work  of  Nature,  in  which  fo 
much  is  left  for  accident  to  finiffi  or  deftroy. 

But,  however  inferior  this  kind  of  generation  may  be,  the 
obfervation  of  it  will  afford  great  infight  into  that  of  nobler 
animals,  as  we  can  here  watch  the  progrefs  of  the  growing 
embryo,  in  every  period  of  its  exiftence,  and  catch  it  in 
thofe  very  moments  when  it  firft  feems  dealing  into  motion. 
Malpighi  and  Hdller  have  been  particularly  induftrious  on 
this  fubjeCt ; and,  with  a patience  almoft  equalling  that  of 
the  fitting  hen,  have  attended  incubation  in  all  its  ftages. 
From  them,  therefore,  we  have  an  amazing  hiftory  of  the 
chicken  in  the  egg,  and  of  its  advances  into  complete 
formation. 

It  would  be  methodically  tedious  to  defcribe  thofe  parts  of 
the  egg,  which  are  well  known,  and  obvious  5 fuch  as  its 
(hell,  its  white,  and  its  yolk ; but  the  difpofition  of  thefe  is 
not  fo  apparent.  Immediately  under  the  (hell  lies  that  com- 
mon membrane,  or  flrin,  which  lines  it  on  the  infide,  ad- 
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hering  clofely  to  it  every  where,  except  at  the  broad  end, 
where  a little  cavity  is  left,  that  is  filled  with  air,  which  in- 
creafes  as  the  animal  within  grows  larger.  Under  this 
membrane  are  contained  two  whites,  though  feeming  to  us 
to  be  only  one,  each  wrapped  up  in  a membrane  of  its  own, 
one  white  within  the  other.  In  the  midlt  of  all  is  the  yolk, 
wrapt  round,  likewife,  in  its  own  membrane.  At  each  end 
of  this  are  two  ligaments,  called  chalaza,  which  are,  as  it 
were,  the  poles  of  this  microcofm,  being  white  denfe  fub- 
ftances,  made  from  the  membranes,  and  ferving  to  keep  the 
.white  and  the  yolk  in  their  places.  It  was  the  opinion  of 
Mr.  Derham  that  they  ferved  alfo  for  another  purpofe  : for 
a line  being  drawn  from  one  ligament  to  the  other,  would 
not  pafs  dire&ly  through  the  middle  of  the  yolk,  but  rather 
towards  one  fide,  and  would  divide  the  yolk  into  two  un- 
equal parts,  by  which  means  thefe  ligaments  ferved  to  keep 
the  fmalleft  fide  of  the  yolk  always  uppermoft ; and  in  this 
part  he  fuppofed  the  cicatricula  or  firft  fpeck  of  life,  to  re- 
fide ; which,  by  being  uppermoft,  and  confequently  next 
the  hen,  would  be  thus  in  the  warmeft  fituation.*  But  this 
is  rather  fanciful  than  true,  the  incipient  animal  being  found 
in  all  fituations,  and  not  particularly  influenced  by  any  *. 
This  cicatricula,  which  is  the  part  where  the  animal  firft 
begins  to  (hew  figns  of  life,  is  not  unlike  a vetch,  or  a lentil, 
lying  on  one  fide  of  the  yolk,  and  within  its  membrane. 
All  thefe  contribute  to  the  little  animal’s  convenience,  or 
fupport*,  the  outer  membranes,  and  ligaments,  preferve 
the  fluids  in  their  proper  places ; the  white  ferves  as  nourilh- 
ment j and  the  yolk,  with  its  membranes,  after  a time,  be- 
comes a part  of  the  animal’s  bodyf.  This  is  the  defcription 
of  an  hen’s  egg,  and  anfwers  to  that  of  all  others,  how  large 
or  how  fmall  foever. 

Previous  to  putting  the  eggs  to  the  hen,  our  philofophers 
firft  examined  the  cicatricula,  or  little  fpot,  already  men- 
tioned ; and  which  may  be  confidered  as  the  moft  important 
part  of  the  egg.  This  was  found,  in  thofe  that  were  im- 
pregnate^ by  the  cock,  to  be  large  5 but,  in  thofe  laid  with- 
out the  cock,  very  fmall.  It  was  found,  by  the  microfcope, 
to  be  a kind  of  bag,  containing  a tranfparent  liquor,  in  the 
midft  of  which  the  embryo  was  feen  to  refide.  The  embryo 
* Haller,  f Ibid. 
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iefembled  a compofition  of  little  threads,  which  the  warmth 
of  future  incubation  tended  to  enlarge,  by  varying,  and 
liquifying  the  other  fluids  contained  within  the  (hell,  and 
thus  prefling  them  either  into  the  pores  or  tubes  of  their 
fubftance. 

Upon  placing  the  eggs  in  a proper  warmth*,  either  under 
the  fun,  or  in  a Hove,  after  fix  hours  the  vital  fpeck  begins 
to  dilate,  like  the  pupil  of  the  eye.  The  head  of  the  chicken 
is  diftin&ly  feen,  with  the  back  bone,  fomething  refembling 
a tadpole,  floating  ,in  its  ambient  fluid,  but  as  yet  feeming 
to  afliime  none  of  the  fun&ions  of  animal  life.  In  about 
fix  hours  more  the  little  animal  is  feen  more  diftin&ly  ; the 
head  becomes  more  plainly  vifible,  and  the  vertebrae  of  the 
back  more  eafily  perceivable.  All  thefe  figns  of  preparation 
for  life  are  increafed  in  fix  hours  more  *,  and,  at  the  end  of 
twenty-four  hours,  the  ribs  begin  to  take  their  places,  the 
neck  begins  to  lengthen,  and  the  head  to  turn  to  one  fide. 

At  this  timef,  alfo,  the  fluids  in  the  egg  feem  to  have 
changed  place  *,  the  yolk,  which  was  before  in  the  centre  of 
the  Ihell,  approaches  nearer  to  the  broad  end.  The  watery 
part  of  the  white  is,  in  fome  meafure  evaporated  through 
the  {hell,  and  the  grofler  part  finks  to  the  fmall  end.  The 
little  animal  appears  to  turn  towards  the  part  of  the  broad 
end,  in  which  a cavity  has  been  defcribed,  aitd'with  its  yolk 
feems  to  adhere  to  the  membrane  there.  At  the  end  of 
forty  hours  the  great  work  of  life  feems  fairly  begun,  and 
the  animal  plainly  appears  to  move ; the  back-bone,  which 
is  of  a whitifh  colour,  thickens;  the  head  is  turned  Thill 
more  on  one  fide ; the  firfi:  rudiments  of  the  eyes  begin  to 
appear ; t{ie  heart  beats,  and  the  blood  begins  already  to 
circulate.  The  parts,  however,  as  yet  are  fluid ; but,  by  de- 
grees, become  more  and  more  tenacious,  and  harden  into  a 
kind  of  jelly.  At  the  end  of  two  days,  the  liquor  in  which 
the  chicken  fwims,  feem  to  increafe  ; the  head  appears  with 
two  little  bladders  in  the  place  of  eyes,  the  heart  beats  in 
the  manner  of  every  embryo  where  the  blood  does  not  cir- 
culate through  the  lungs.  In  about  fourteen  hours  after  this, 
the'  chicken  is  grown  more  ftrong ; its  head,  however,  is 
ftill  bent  downwards;  the  veinsf  and  the  arteries  begin  to 
* Malpighi,  f Harvey, 
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branch,  in  order  to  form  the  brain  *,  and  the  fpinal  marrow 
is  feen  ftretching  along  the  back  bone.  In  three  days,  the 
whole  body  of  the  chicken  appears  bent ; the  head,  with  its 
two  eye-balls,  with  their  different  humours,  now  diftin&ly 
appear ; and  five  other  veficles  are  feen,  which  foon  unite 
to  form  the  rudiments  of  the  brain.  The  outlines  alfo  of 
the  thighs,  and  wings,  begin  to  be  feen,  and  the  body  be- 
gins to  gather  flefh.  At  the  end  of  the  fourth  day,  the  veficles 
that  go  to  form  the  brain,  approach  each  other  ; the  wings 
and  thighs  appear  more  folid;  the  whole  body  is  covered 
with  a jelly  like  flefh  ; the  heart,  that  was  hitherto  expofed, 
is  now  covered  up  within  the  body,  by  a very  thin  tran- 
fparent  membrane ; and,  at  the  fame  time,  the  umbilical 
veffels,  that  unite  the  animal  to  the  yolk,  now  appear  to 
come  forth  from  the  abdomen.  After  the  fifth  and  fixth 
days,  the  veffels  of  the  brain  begin  to  be  covered  over  •,  the 
wings  and  thighs  lengthen  ; the  belly  is  clofed  up,  and  tumid  *, 
the  liver  is  feen  within  it,  very  diftin&ly,  not  yet  grown 
red,  but  of  a very  dufky  white ; both  the  ventricles  of  the 
heart  are  difcerned,  as  if  they  were  two  feparate  hearts, 
beating  diftin£Uy  ; the  whole  body  of  the  animal  is  covered 
over ; and  the  traces  of  the  incipient  feathers  are  already  to 
be  feen.  The  feventh  day,  the  head  appears  very  large; 
the  brain  is  covered  entirely  over ; the  bill  begins  to  appear 
betwixt  the  eyes ; and  the  wings,  the  thighs,  and  the  legs, 
have  acquired  their  perfeft  figure*.  Hitherto,  however, 
the  animal  appears  as  if  it  had  two  bodies  ; the  yolk  is  joined 
to  it  by  the  umbilical  veffels  that  come  from  the  belly  ; and 
is  furnifhed  with  its  veffels,  through  which  the  blood  cir- 
culates, as  through  the  reft  of  the  body  of  the  chicken, 
making  a bulk  greater  than  that  of  the  animal  itfelf.  But 
towards  the  end  of  incubation,  the  umbilical , veffels  lhortcn 
the  yolk,  and  with  it  the  inteftines  are  thruft  up  into  the 
body  of  the  chicken,  by  the  action- of  the  mufcles  of  the 
belly ; and  the  two  bodies  are  thus  formed  into  one.  During 
this  ftate,  all  the  organs  are  found  to  perform  their  fe- 
cretions ; the  bile  is  found  to  be  feparated,  as  in  grown  ani- 
mals ; but  it  is  a fluid,  tranfparent,  and  without  bitternefs : 
and  the  chicken  then  alfo  appears  to  have  lungs.  Qn  the 
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^ehth  the  mufcles  of  the  wings  appear,  and  the  feathers  be- 
gin to  pulh  cut.  On  the  eleventh,  the  heart,  which  hitherto 
had  appeared  divided,  begins  to  unite;  the  arteries  which 
belong  to  it,  join  into  it,  like  the  fingers  into  the  palm  of  the 
hand.  Ali  thefe  appearances  only  come  more  into  view,  be- 
caufe  the  fluids  the  veffels  had  hitherto  fecreted,  were  more 
tranfparent;  but  as  the  colour  of  the  fluids  deepen,  their 
operations  and  circulations  are  more  diflin&ly  feen.  As 
the  animal  thus,  by  the  eleventh  day  completely  formed,  be- 
gins to  gather  ftrength,  it  becomes  more  uneafy  in  its  fitua- 
tion,  and  exerts  its  animal  powers  with  increafing  force. 
For  fome  time  before  it  is  able  to  break  the  fliell  in  which  it 
is  imprifoned,  it  is  heard  to  chirrup,  receiving  a fufficient 
quantity  of  air  for  this  purpofe,  from  that  cavity  which  lies 
between  the  membrane  and  the  fliell,  and  which  mufl  con- 
tain air  to  refill:  the  external  preffure.  At  length,  upon  the 
twentieth  day,  in  fome  birds  fooner,  and  later  in  others,  the 
inclofed  animal  breaks  the  fliell,  within  which  it  has  been 
confined,  with  its  beak;  and,  by  repeated  efforts,  at  lafl:  pro- 
cures its  enlargement. 

From  this  little  hiltory  we  perceive,  that  thofe  parts  which 
are  moll  conducive  to  life,  are  the  firfl:  that  are  begun  : the 
head  and  the  back  bone,  which,  no  doubt,  inclofe  the  brain, 
and  the  fpinal  marrow,  though  both  are  too  limpid  to  be  dif- 
cerned,  are  the  firfl:  that  are  feen  to  exifl: ; the  beating  of  the 
heart  is  perceived  foon  after : the  lefs  noble  parts  feem  to 
fpring  from  thefe;  the  wings,  the  thighs,  the  feet,  and, 
iaftly,  the  bill.  Whatever,  therefore,  the  animal  has  double, 
or  whatever  it  can  live  without  the  ufe  of,  thefe  are  latefl:  in. 
production  : Nature  firfl:  feduloully  applying  to  the  forma- 
tion of  the  nobler  organs,  without  which  life  would  be  of 
fhort  continuance,  and  begun  in  vain. 

The  refemblance  between  the  beginning  animal  in  the  egg, 
and  the  embryo  in  the  womb,  is  very  ftriking  ; and  this  fimi- 
militude  has  induced  many  to  alfert,  that  all  animals  are  pro- 
duced from  eggs,  in  the  fame  manner.  They  confider  an 
egg  excluded  from  the  body  by  fome,  and  feparated  into  the 
womb  by  others,  to  be  aCtions  merely  of  one  hind  ; with  this 
only  difference,  that  the  nourilhment  of  the  one  is  kept  with- 
in the  body  of  the  parent,  and  increafes  as  the  embrv0  hap- 
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pens  to  want  the*  fupply;  the  nourifhment  of  the  other  is 
prepared  all  at  once,  and  fent  out  with  the  beginning  animal, 
as  entirely  fufficient  for  its  future  fupport.  But  leaving  this 
to  the  difeuffion  of  anatomifts,  let  us  proceed  rather  with 
fa£fs  than  diflertations;  and,  as  we  have  feen  the  progrefs  of 
an  oviparous  animal,  or  one  produced  from  the  fhell,  let  us 
likewife  trace* that  of  a viviparous  animal,  which  is  brought 
forth  alive.  In  this  inveftigation,  Graaf  has,  with  a degree 
of  patience,  chara£!eriftic  of  his  nation,  attended  the  pro- 
grefs and  increafe  of  various  animals  in  the  womb,  and  mi- 
nutely marked  the  changes  they  undergo.  Having  dide£ted 
a rabbit,  half  an  hour  after  impregnation,  he  perceived  the 
horns  of  the  womb,  that  go  to  embrace  and  communicate 
with  the  ovary,  to  be  more  red  than  before;  but  no  other 
change  in  the  reft  of  the  parts.  Having  diffe&ed  another, 
fix  hours  after,  he  perceived  the  follicules,  or  the  membrane 
covering  the  eggs  contained  in  the  ovary,  to  become  reddifh. 
In  a rabbit  diffeaed  after  twenty-four  hours,  he  perceived,  in 
one  of  the  ovaries,  three  follicules,  and^  in  the  other,  five, 
that  were  changed ; being  become,  from  tranfparent,  dark 
and  reddifh.  In  one  diffeaed  after  three  days,  he  perceived 
the  horns  of  the  womb  very  ftriaiy  to  embrace  the  ovaries; 
and  he  obferved  three  of  the  follicules  in  one  of  them,  much 
longer  and  harder  than  before:  purfuing  his  inquifition,  he 
alfo  found  two  of  the  eggs  aaually  feparated  into  the  horns 
of  the  womb,  and  each  about  the  fize  of  a grain  of  muftard- 
feed ; thefe  little  eggs  were  each  of  them  inclofed  in  a double 
membrane,  the  inner  parts  being  filled  with  a very  limpid  li- 
quor. After  four  days,  he  found,  in  one  of  the  ovaries,  four, 
and,  in  the  other,  five  follicules,  emptied  of  their  eggs ; and 
in  the  horns  correfpondent  to  thefe,  he  found  an  equal  num- 
ber of  eggs  thus  feparated;  thefe  eggs  were  now  grown 
larger  than  before,  and  fomewhat  of  the  fize  of  fparrow-lhot. 
In  five  days,  the  eggs  were  grown  to  the  fize  of  duck-lhot, 
and  could  be  blown  from  the  part  of  the  womb  where  they 
were,  by  the  breath.  In  feven  days,  thefe  eggs  were  found 
of  the  fize  of  a piftol-bullet,  each  covered  with  its  double 
membrane,  and,  thefe  much  more  diftina  than  before.— 
In  nine  days,  having  examined  the  liquor  contained  m one 
of  thefe  eggs,  he  found  it,  from  a limpid  colour,  kfs  fluid,  :o 
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have  got  a light  cloud  floating  upon  it.  In  ten  days,  this 
cloud  began  to  thicken,  and  to  form  an  oblong  body,  of  the 
figure  of  a little  worm : and,  in  twelve  days,  the  figure  of  the 
embryo  was  diftinCUy  to  be  perceived,  and  even  its  parts  came 
into  view.  In  the  region  of  the  breaft  he  perceived  two 
bloody  fpecks  ; and  two  more  that  appeared  whitifh.  Four- 
teen days  after  impregnation,  the  head  of  the  embryo  was 
become  large  and  tranfparent,  the  eyes  prominent,  the 
mouth  open,  and  the  rudiments  of  the  ears  beginning  to  ap- 
pear ; the  back-bone,  of  a whitifh  colour,  was  bent  towards 
the  breaft ; the  two  bloody  fpecks  being  now  confiderably 
increafed,  appeared  to  be  nothing  lefs  than  the  outlines  of 
the  two  ventricles  of.  the  heart ; and  the  two  whitifh  fpecks 
on  each  fide,  now  appeared  to  be  the  rudiments  of  the  lungs; 
towards  the  region  of  the  belly,  the  liver  began  to  be  feen,  of 
a reddifh  colour,  and  a little  intricate  mafs,  like  ravelled 
thread,  difcerned,  which  foon  appeared  to  be  the  ftomach 
and  the  inteftines ; the  legs  foon  after  began  to  be  feen,  and 
to  aflume  their  natural  pofitions:  and  from  that  time  forth, 
all  the  parts  being  formed,  every  day  only  ferved  to  develope 
them  ftill  more,  until  the  thirty-firft  day,  when  the  rabbit 
brought  forth  her  young,  completely  fitted  for  the  purpofes 
of  their  humble  happinefs. 

Having  thus  feen  the  ftages  of  generation  in  the  meaner 
animals,  let  us  take  a view  of  its  progrefs  in  man  ; and  trace 
the  feeble  beginnings  of  our  own  exiftence.  An  account  of 
the  lowlinefs  of  our  own  origin,  if  it  cannot  amufe,  will  at 
leaft  ferve  to  humble  us  *,  and  it  may  take  from  our  pride, 
though  it  fails  to  gratify  our  curiofity.  We  cannot  here 
trace  the  variations  of  the  beginning  animal,  as  in  the  former 
inftances ; for  the  opportunities  of  infpeCtion  are  but  few 
and  accidental : for  this  reafon,  we  mult  be  content  often  to 
fill  up  the  blanks  of  our  hiftory  with  conjecture.  And,  firft, 
we  are  entirely  ignorant  of  the  ftate  of  the  infant  in  the 
womb,  immediately  after  conception  *,  blit  we  have  good 
reafon  to  believe,  that  it  proceeds,  as  in  molt  Cither  animals, 
from  the  egg*.  Anatomifts  inform  us,  that  four  days  after 
conception,  there  is  found  in  the  womb,  an  oval  fubftance, 

* This  hiftory  of  the  child  in  the  womb  is  tranflated  from  Mr.  Buffon* 
with  fome  alterations, 
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about  the  fize  of  a fmall  pea,  but  longer  one  way.  than-  thej 
other ; this  little  body  is  formed  by  an  extremely  fine  mem- 
brane, inclofmg  a liquor  a good  deal 'refembling  the  white  of 
an  egg  : in  this  may,  even  then,  be  perceived,  feveral  fmall 
fibres,  united  together,  which  form  the  firft  rudiments  of  the 
embryo.  Befides  thefe,  are  feen  another  fet  of  fibres,  which 
foon  after  become  the  placenta,  or  that  body  by  which  the 
animal  is  fupplied  with  nourifhment. 

Seven  days  after  conception,  we  can  readily  diftinguifh,. 
by  the  eye,  the  firft  lineaments  of  the  child  in  the  womb. — • 
However,  they  are  as  yet  without  form  ; (hewing  at  the  end 
of  feven  days  pretty"  much  fuch  an  appearance  as  that  of  the 
chicken  after  four  and  twenty  hours,  being  a fmall  jelly-like 
mas,  yet  exhibiting  the  rudiments  of  the  head  ; the  trunk  br 
barely  vifible  ; there  likewife  is  to  be  difeerned  a fmall  af- 
femblage  of  fibres  ifluing  from  the  body  of  the  infant, 
which  afterwards  become  the  blood-veflels-  that  convey  nou- 
rifhment from  the  placenta  to  the  child,  while  inclofed  in  the 
womb,- 

Fifteen  days  after  conception,  the  head  becomes  diftin&ly 
vifible,  and  even  the  moft  prominent  features  of  the  vifage 
begin  to  appear.  The  nofe  is  a little  elevated  ; there  are  two 
black  fpecks  in  the  place  of  eyes  ; and  two  little  holes,  where 
the  ears  are  afterwards  feen.  The  body  of  the  embryo  alfo, 
is  grown  larger ; and  both  above  and  below,  are  feen  two 
little  protuberances,  which  mark  the  places  from  whence  the 
arms  and  thighs  are  to  proceed.  The  length  of  the  whole 
bod}r,  at  this  time,  is  lefs  than  half  an  inch- 

At  the  end  of  three  weeks,  the  body  has  received  very  lit- 
tle increafe;  but  the  legs  and  feet,-  with  the  hands  and  arms, 
are  become  apparent.  The  growth  of  the  arms  is  more 
fpeedy  than  that  of  the  kgs  •,  and  the  fingers  are  fooner  fe- 
parated  than  the  toes.  About  this  time,  the  internal  parts 
are  found,  upon  difle&ion,  to  become  diftmguifhable.  The 
places  of  the  bones  are  marked  by  fmall  thread-like  fub- 
ftances,  that  are  yet  more  fluid  even  than  a jelly.  Among 
them,  the  ribs  are  diftinguifhable,  like  threads  alio,  difpofed 
on  each  fide  of  the  fpine  ; and  even  the  fingers  and  toes 
fcarce  exceed  kairs  in  thicknefs*  • 


ANIMALS. 


s'53 

in  a month,  the  embryo  is  an  inch  long ; the  body  is  bent 
rforward,  a fituation  which  it  almoft  always  aflumes  in  the 
womb,  either  becaufe  a pofture  of  this  kind  is  the  molt  eafy, 
or  becaufe  it  takes  up  the  lead:  room.  The  human  figure  is 
now  no  longer  doubtful : every  part  of  the  face  is  diftinguifh- 
able  ; the  body  is  fketched  out;  the  bowels  are  to  be  dif- 
tinguifhed  as  threads;  the  bones  are  ftill  quite  foft,  but  in 
fome  places  beginning  to  aiTume  a, greater  rigidity ; the  blood- 
vefTels  that  go  to  the  placenta,  which,  as  was  faid,  contributes 
to  the  child’s  nourifhment,  are  plainly  feen  iftuing.  from  the 
navel  (being  therefore  called  the  umbilical  vejfels J , and  going 
to  fpread  themfelves  upon  the  placenta.  According  to  Hip- 
pocrates, the  male  embryo  developes  fooner  than  the  female : 
lie  adds,  that,  at  the  end  of  thirty  days,  the  parts  of  the  body 
of  the  male  are  diflinguifhable;  while  thofe  of  the  female  are 
not  equally  fo  till  ten  days  after. 

In  fix  weeks,  the  embryo  is  grown  two  inches  long ; the 
human  figure  begins  to  grow  every  day  more  perfect ; the 
head  being  ftill  much  larger,  in  proportion  to  the  reft  of  the 
body ; and  the  motion  of  the  heart  is  perceived  almoft  by  the 
eye.  It  has  been  feen  to  beat  in  an  embryo  of  fifty  days  old, 
a long  time  after  it  had  been  taken  out  of  the  womb. 

In  two  months  the  embryo  is  more  than  two  inches  in 
length.  The  .oflification  is  perceivable  in  the  arms  and 
thighs,  and  in  the  point  of  the  chin,  the  under  jaw  being 
greatly  advanced  before  the  upper.  Thefe  parts,  however, 
may  as  yet  be  confidered  as  bony  points,  rather  than  as 
bones.  The  umbilical  vefiels,  which  before  went  fide  by 
fide,  are  now  begun  to  be  twifted,  like  a rope,  one  over  the 
other,  and  go  to  join  with  the  placenta,  which,  as  yet,  is  but 
fmall. 

In  three  months,  the  embryo  is  above  three  inches  long, 
and  weighs  about  three  ounces.  Hippocrates  obferves,  that 
not  till  then  the  mother  perceives  the  child’s  motion  ; and 
he  adds,  that  in  female  children,  the  motion  is  not  ob- 
fervable  till  the  end  of  four  months.  However,  this  is  no  ge- 
neral rule,  as  there  are  women  who  aflert,  that  they  perceived 
themfelves  to  be  quick  with  child,  as  their  expreffion  is,  at 
the  end  of  two  months  j lb  that  this  quicknefs  feems  rather 
to  arife  from  the  proportion  between  the  child’s  ftrength,  arid 

R 3 


254  A history  OF 

the  mother’s  fenfibility,  than  from  any  determinate  period  of 
time.  At  all  times,  however,  the  child  is  equally  alive ; and, 
confequently,  thofe  juries  of  matrons  that  are  to  determine 
upon  the  pregnancy  of  criminals,  fhould  not  inquire  whe- 
ther the  woman  be  quick,  but  whether  fhe  be  with  child  ; if 
the  latter  be  perceivable,  the  former  follows  of  courfe. 

Four  months  and  an  half  after  conception,  the  embryo  is 
from  fix  to  feven  inches  long.  All  the  parts  are  fo  aug-< 
mented,  that  even  their  proportions  are  now  diftinguilhable. 
The  very  nails  begin  to  appear  upon  the  fingers  and  toes; 
and  the  ftomach  and  inteftines  already  begin  to  perform  their 
funttions  of  receiving  and  digefting.  In  the  ftomach  is  found 
a liquor  fimilar  to  that  in  which  the  embryo  floats ; in  one 
'part  of  the  inteftines,  a milky  fubftance ; and,  in  the  other, 
an  excrementitious.  There  is  found,  alfo,  a fmall  quantity 
of  bile  in  the  gall-bladder;  and  fome  urine  in  its  own  pro- 
per receptacle.  By  this  time  alfo,  the  pofture  of  the  embryo 
feems  to  be  determined.  The  head  is  bent  forward,  fo  that 
the  chin  feems  to  reft  upon  its  breaft;  the  knees  are  raifed 
up  towards  the  head,  and  the  legs  bent  backward,  fomewhat 
refembling  the  pofture  of  thofe  who  fit  upon  their  haunches. 
Sometimes  the  knees  are  raifed  fo  high  as  to  touch  the 
cheeks,  and  the  feet  are  crofled  over  each  other ; the  arms 
are  laid  upon  the  breaft,  while  one  of  the  hands,  and  often 
both,  touch  the  vifage;  fometimes  the  hands  are  (hut,  and 
fometimes  alfo,  the  arms  are  found  hanging  down  by  the 
body.  Thefe  are  the  molt  ufual  poftures  which  the  embryo 
aflumes;  but  thefe  it  is  frequently  known  to  change;  and 
it  is  owing  to  thefe  alterations  that  the  mother  fo  frequently 
feels  thofe  twitches,  which  are  ufually  attended  with  pain. 

The  embryo,  thus  fituated,  is  furniihed  by  Nature  with 
all  things  proper  for  its  fupport ; and,  as  it  increafes  in  fize, 
its  nourilhment  alfo  is  found  to  increafe  with  it.  As  foon 
as  it  firft  begins  to  grow  in  the  womb,  that  receptacle,  from 
being  very  fmall,  grows  larger;  and,  what  is  more  furprifing, 
thicket  every  day.  The  fides  of  a bladder,  as  we  know,  the 
more  they  are  diftended,  the  moTe  they  become  thin.  But 
here  the  larger  the  wromb  grows,  the  more  it  appears  to 
thicken.  Within  this  the  embryo  is  flill  farther  involved, 
in  two  membranes,  called  the  chorion  and  amnios and  float* 
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in  ,a  thin  tranfparent  fluid,  upon  which  it  feems,  in  fome 
meafure,  to  fubfift.  However,  the  great  ftorehoufe,  from 
whence  its  chief  nourifhment  is  fupplied,  is  called  the  pla- 
centa; a red  fubftance  fomewhat  refembling  a fponge,  that 
adheres  to  the  infide  of  the  womb,  and  communicates  to  the 
umbilical  veflels,  with  the  embryo.  Thefe  umbilical  veflels, 
which  confifl  of  a vein  and  two  arteries,  iflue  from  the 
navel  of  the  child,  and  are  branched  out  upon  the  placenta ; 
where  they,  in  fadf,  feem  to  form  its  fubftance  ; and,  if  I 
may  fo  exprefs  it,  to  fuck  up  their  nourifhment  from  the 
womb,  and  the  fluids  contained  therein.  The  blood  thus 
received  from  the  womb,  by  the  placenta,  and  communicated 
by  the  umbilical  vein  to  the  body  of  the  embryo,  is  conveyed 
to  the  heart ; where,  without  ever  palling  into  the  lungs,  as 
in  the  born  infant,  it  takes  a fhorter  courfe ; for  entering  the 
right  auricle  of  the  heart,  inftead  of  palling  up  into  the  pul- 
monary artery,  it  feems  to  break  this  partition,  and  goes 
diredtiy  through  the  body  of  the  heart,  by  an  opening  called 
the  foramen  ovale>  and  from  thence  to  the  aorta,  or  great  ar- 
tery; by  which  it  is  driven  into  all  parts  of  the  body. 
Thus  we  fee  the  placenta,  in  fome  meafure,  fupplying  the 
place  of  lungs;  for  as  the  little  animal  can  receive  no  air  by 
infpiration,  the  lungs  are  therefore  ufelefs.  But  we  fee  the 
placenta  converting  the  fluid  of  the  womb  into  blood,  and 
fending  it,  by  the  umbilical  vein,  to  the  heart;  from  whence 
it  is  defpatched  by  a quicker  and  (horter  circulation  through 
the  whole  frame. 

In  this  manner  the  embryo  repofes  in  the  womb ; fupplied 
with  that  nourifhment  which  is  fitted  to  its  necelfities,  and 
furnilhed  with  thofe  organs  that  are  adapted  to  its  fituatioia. 
As  its  fenfations  are  but  few,  its  wants  are  in  the  fame  pro- 
portion; and  it  is  probable  that  a lleep,  with  fcarce  any  in- 
tervals, marks  the  earlieft  period  of  animal  life.  As  the 
little  creature,  however,  gathers  ftrength  and  fize,  it  feems 
to  become  more  wakeful  and  uneafy ; even  in  the  womb  it 
begins  to  feel  the  want  of  fomething  it  does  not  poflefs ; a 
fenfation  that  feems  coeval  with  man’s  nature,  and  never 
leaves  him  till  he  dies.  The  embryo  even  then  begins  to 
ftruggle  for  a ftate  more  marked  by  pleafure  and  pain,  and, 
fyonj  about  the  fixth  tnonth,  begins  to  give  the  mother 
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warning  of  the  greater  pain  {he  is  yet  to  endure.  The  con- 
tinuation of  pregnancy,  in  woman,  is  ufually  nine  months  ; 
but  there  have  been  many  inftances  when  the  child  has  lived 
that  was  born  at  feven  ; and  fome  are  found  to  continue 
pregnant  a month  above  the  ufual  time.  When  the  ap- 
pointed time  approaches,  the  infant,  that  has  for  fome 
months  been  giving  painful  proofs  of  its  exigence,  now  begins 
to  increafe  its  efforts  for  liberty.  The  head  is  applied 
downward,  to  the  aperture  of  the  womb,  and  by  reiterated ' 
efforts  it  endeavours  to  extend  the  fame : thefe  endeavours 
produce  the  pain,  which  all  women,  in  labour,  feel  in  fome 
degree  j thofe  of  ftrong  conftitutions  the  lead;,  thole  moll 
weakly,  the  moft  feverely : fmee  we  learn,  that  the  women 
of  Africa  always  deliver  themfelves,  and  are  well  a few  hours 
after ; while  thofe  of  Europe  require  affiftance,  and  recover 
more  {lowly.  Thus  the  infant,  {till  continuing  to  pufh  with 
its  head  forward,  by  the  repetition  of  its  endeavours,  at  lait 
fucceeds,  and  iffues  into  life.  The  blood,  which  has  hi- 
therto paffed  through  the  heart,  now  takes  a wider  circuit ; 
and  the  foramen  ovale  clofesj  the  lungs,  that  had  till  this 
time  been  inactive,  now  firft  begin  their  functions ; the  air 
rufhes  in  to  diftend  them ; and  this  produces  the  firlt  fenfa- 
tion  of  pain,  which  the  infant  expreffes  by  a fhriek : fo  that 
the  beginning  of  our  lives,  as  well  as  the  end,  is  marked 
with  anguiih*. 

From  comparing  thefe  accounts,  we  perceive  that  the 
moff  laboured  generation  is  the  mod:  perfeCt;  and  that  the 
animal,  which,  in  proportion  to  its  bulk,  takes  the  longed: 
time  for  production,  is  always  the  rnoff  complete  when  fi~ 
nifhed.  Gf  all  others,  man  feems  the  flowed:  in  coming  into 
life,  as  he  is  the  flowed:  in  coming  to  perfection  ; other  ani- 
mals, of  the  fame  bulk,  feldom  remain  in  the  womb  above 
fix  months,  while  he  continues  nine;  and  even  after  his 
birth  appears  more  than  any  other  to  have  his  (late  of  imbe- 
cility prolonged. 

We  may  obferve  alfo,  that  that  generation  is  the  mod 
complete  in  which  the  feweil  animals  are  produced : Nature, 
by  attending  to  the  production  of  one  at  a time,  feems  to 
exert  all  her  efforts  in  bringing  it  to  perfection ; but,  where 
this  attention  is  divided,  the  animals  fo  produced  come  into 
»-  / * Bonet  Contemplat.  de  la  Nature,  vol.  i.  p.  ziz» 
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the  world  with  partial  advantages.  In  this  manner  twins  are 
never,  at  lead  while  infants,  fo  large,  or  fo  ftrong  as  thole 
that  come  fingly  into  the  world;  each  having,  in  fome  mea- 
fure,  robbed  the  other  of  its  right;  as  that  fupport,  which 
Nature  meant  for  one,  has  been  prodigally  divided. 

In  this  manner,  as  thofe  animals  are  the  bed  that  are  pro- 
duced fingly,  fo  we  find  that  the  nobled  animals  are  ever 
the  lead  fruitful.  Thefe  are  feen  ufually  to  bring  forth  bur 
one  at  a time,  and  to  place  all  their  attention  upon  that  alone. 
On  the  other  hand,  all  the  oviparous  kinds  produce  an  amaz- 
ing plenty ; and  even  the  lower  tribes  of  viviparous  animals 
jncreafe  in  a feeming  proportion  to  their  minutenefs  and  im- 
perfection. Nature  feems  lavifh  of  life  in  the  lower  orders 
of  the  creation  ; and,  as  if  Ihe  meant  them  entirely  for  the 
life  of  the  nobler  races,  {he  appears  to  have  bedowed  greater 
pains  in  multiplying  the  number  than  in  completing  the  kind. 
In  this  manner,  while  the  elephant  and  the  horfe,  bring 
forth  but  one  at  a time,  the  fpider  and  the  beetle  are  feen 
to  produce  a thoufand  : and  even  among  the  fmaller  quadru- 
peds, all  the  inferior  kinds  are  extremely  fertile';  any  cue 
of  thefe  being  found,  in  a very  few  months,  to  become  the 
parent  of  a numerous  progeny. 

In  this  manner,  therefore,  the  fmalled  animals  multiply 
in  the  greated  proportion;  and  we  have  reafon  to  thank 
Providence  that  the  mod  formidable  animals  are  the  lead 
fruitful.  Had  the  lion  and  the  tiger  the  fame  degree  of  fe- 
cundity with  the  rabbit  or  the  rat,  all  the  arts  of  man 
would  be  unable  to  oppofe  thefe  fierce  invaders  ; and  we 
fhould  foon  perceive  them  become  the  tyrants  of  thofe  who 
claim  the  lordlhip  of  the  creation.  But  Heaven,  in  this 
refpeft,  has  wifely  confulted  the  advantage  of  all.  It  has 
oppofed  to  man  only  fuch  enemies  as  he  has  art  and  drength 
to  conquer ; and  as  large  animals  require  proportional  lup- 
plies,  Nature  was  unwilling  to  give  new  life,  where  , it, 
in  fome  meafure,  denied  the  necefiary  means  of  fubfidence. 

In  confequence  of  this  pre-edablifhed  order,  the  animals 
that  are  endowed  with  the  mod  perfeCf  methods  of  genera- 
tion, and  bring  forth  but  one  at  a time,  feldom  begin  to 
procreate  till  they  have  almod  acquired  their  full  growth. 
On  the  other  hand,  thofe  which  bring  forth  many,  engender 
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before  they  have  arrived  at  half  their  natural  fize.  The 
horfe  and  the  bull  come  almod  to  perfection  before  they 
begin  to  generate ; the  hog  and  the  rabbit  fcarce  leave  the 
teat  before  they  become  parents  themfelves.  In  whatever 
light,  therefore,  we  confider  this  fubjeCt,  we  (hall  find  that 
all  creatures  approach  mod  to  perfection,  whofe  generation 
moft  nearly  refembles  that  of  man.  The  reptile  produced 
from  cutting  is  but  one  degree  above  the  vegetable.  The 
animal  produced  from  the  egg  is  a dep  higher  in  the  fcale 
of  exidence  ; that  clafs  of  animals  which  are  brought  forth 
alive,  are  dill  more  exalted.  Of  thefe,  fuch  as  bring  forth 
one  at  a time  are  the  mod  complete ; and  the  foremod  of 
thefe  dands  Man,  the  great  mafier  of  ally  who  feems  to  have 
United  the  perfections  of  all  the  red  in  his  formation. 


CHAP.  II. 

THE  INFANCY  OF  MAN. 

W HEN  we  take  a furvey  of  the  various  clafles  of  ank 
mals,  and  examine  their  ftrength,  their  beauty,  or  their 
ftruCture,  we  fhall  find  man  to  polTefs  mod  of  thofe  advan- 
tages united,  which  the  red  enjoy  partially.  Infinitely  fu- 
perior  to  all  others  in  the  powers  of  the  underdanding,  he  is 
alfo  fuperior  to  them  in  the  fitnefs  and  proportions  of  his 
form.  He  would,  indeed,  have  been  one  of  the  mod  mifera- 
ble  begins  upon  earth,  if  with  a fentient  mind  he  was  fo 
formed  as  to  be  incapable  of  obeying  its  impulfe ; but  Na- 
ture has  otherwife  provided  ; as  with  the  mod  extenfive  in- 
tellects to  command,  (he  has  furnifhed  him  with  a body  the 
bed  fitted  for  obedience. 

In  infancy*,  however,  that  mind,  and  this  body,  form 
the  mod  helplefs  union  in  all  Animated  Nature ; and,  if 
any  thing  can  give  us  a picture  of  complete  imbicility,  it  is 
a man  when  jud  come  into  the  world.  The  infant  jud  born 
Hands  in  need  of  all  things,  without  the  power  of  procuring 
any*  The  low  races  of  animals,  upon  being  produced,  are 
* Buffon,  vol.  iv.  p.  173. 
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aclive,  vigorous,  and  capable  of  felf-fupport ; but  the  infant 
is  obliged  to  wait  in  helplefs  expectation  \ and  its  cries  are 
its  only  aid  to  procure  fubfiftence. 

An  infant  juft  born*  may  be  faid  to  come  from  one  element 
into  another:  for,  from  the  watery  fluid  in  which  it  was  fur- 
rounded,  it  now  immerges  into  air  ; and  its  firft  cries  feem 
to  imply  how  greatly  it  regrets  the  change.  How  much, 
longer  it  could  have  continued  in  a ftate  of  almoft  total  in- 
fenfibility,  in  the  womb,  is  impoflible  to  tell : but  it  is  very 
probable  that  it  could  remain  there  fome  hours  more.  In 
order  to  throw  fome  light  upon  this  fubjeCf,  Mr.  BufFon  lb 
placed  a pregnant  bitch,  as  that  her  puppies  were  brought 
forth  in  warm  water,  in  which  he  kept  them  above  half  an 
hour  at  a time.  However  he  faw  no  change  in  the  animals, 
thus  newly  brought  forth ; they  continued  the  whole  time 
vigorous  ; and,  during  the  whole  time,  it  is  very  probable 
that  the  blood  circulated  through  the  fame  channels  through 
which  it  pafled  while  they  continued  in  the  womb. 

Almoft  all  animals  have  their  eyes  clofed#,  for  fome  days 
after  being  brought  into  the  world.  The  infant  opens  them 
the  inftant  of  its  birth.  However,  it  feems  to  keep  them 
fixed  and  idle  ; they  want  that  luftre  which  they  acquire  by 
degrees  ; and  if  they  happen  to  move,  it  is  rather  an  acci- 
dental gaze  than  an  exertion  of  the  a£t  of  feeing.  The  light 
alone  feems  to  make  the  greateft  impreffion  upon  them. 
The  eyes  of  infants  are  fometimes  found  turned  to  the  place 
where  it  is  ftrongeft  \ and  the  pupil  is  feen  to  dilate  and  di- 
ininifh,  as  in  grown  perfons,  in  proportion  to  the  quantity 
it  receives.  But  ftill  the  infant  is  incapable  of  diftinguifhing 
objects)  the  fenfe  of  feeing,  like  the  reft  of  the  fenles,  re- 
quires an  habit  before  it  becomes  any  way  ferviceable.  All 
the  fenfes  muft  be  compared  with  each  other,  and  muft  be 
made  to  correct  the  defeats  of  one  another,  before  they  can 
give  juft  information.  It  is  probable,  therefore,  that  if  the 
infant  could  exprefs  its  own  fenfations,  it  would  give  a very 
extraordinary  defcription  of  the  illufions  which  it  fuffers 
from  them.  The  fight  might,  perhaps,  be  reprefented  as 
inverting  objects,  or  multiplying  them  ; the  hearing,  inftead 
of  conveying  one  uniform  tone,  might  be  faid  to  bring  up 
* BufFon,  vol.  iv.  p.  173. 
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an  interrupted  fucceflion  of  noifes  , and  the  touch  apparently 
would  divide  one  body  into  as  many  as  there  are  fingers  that 
grafped  it.  But  all  thefe  errors  are  loft  in  one  confufed  idea 
of  exiftence  ; and  it  is  happy  for  the  infant  that  it  then  can 
make  but  very  little  ufe  of  its  fenfcs,  when  they  could  ferve 
only  to  bring  it  falfe  information. 

If  there  be  any  diftinCt  fenfations,  thofe  of  pain  feem  to 
to  be  much  more  frequent  and  ftronger  than  thofe  of  plea- 
sure. The  infants  cries  are  fufficient  indications  of  the  un- 
eafineffes  it  muft  at  every  interval  endure  : while,  in  the 
beginning,  it  has  got  no  external  marks  to  teftify  its  Satis- 
factions. It  is  not  till  after  forty  days  that  it  is  feen  to 
fmile  ; and  not  till  that  time  alfo,  that  the  tears  begin  to  appear, 
its  former  expreflions  of  uneafinefs  being  always  without 
them.  As  to  any  other  marks  of  the  paffions,  the  infant 
being  as  yet  almoft  without  them,  it  can  exprefs  none  of 
them  in  its  vifage ; which,  except  in  the  a£t  of  crying  and 
laughing,  is  fixed  in  a fettled  ferenity.  All  the  other  parts' 
of  the  body  feem  equally  relaxed  and  feeble  : its  motions  are 
uncertain,  and  its  poftures  without  choice ; it  is  unable  to 
Stand  upright  ; its  hams  are  yet  bent,  from  the  habit  which 
it  received  from  its  pofition  in  the  womb  *,  it  has  not  Strength 
enough  in  its  arms  to  Stretch  them  forward,  much  lefs  to 
grafp  any  thing  with  its  hands ; it  refts  juft  in  the  pofture  it 
is  laid;  and,  if  abandoned,  muft  continue  in  the  fame 
pofition. 

Neverthelefs,  though  this  be  the  defcription  of  infancy 
among  mankind  in  general,  there  are  countries  and  races 
among  whom  infancy  does  not  feem  marked  with  fuch  utter 
imbecility,  but  where  the  children,  not  long  after  they  are 
born,  appear  poffefled  of  a greater  Share  of  felf-fupport. 
The  children  of  Negroes  have  a furprifing  degree  of  this 
premature  induftry : they  are  able  to  walk  at  two  months ; 
or,  at  leaft,  to  move  from  one  place  to  another : they  alfo 
hang  to  the  mother’s  back  without  any  aSTiftance,  and  feize 
the  breaft  over  the  Shoulder  ; continuing  in  this  pofture  till 
She  thinks  proper  to  lay  them  down.  This  is  very  different 
rn  the  children  of  our  countries,  that  feldom  are  able  to 
walk  under  a twelvemonth. 
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The  fkin  of  children  newly  brought  forth,  is  always  red, 
proceeding  from  its  tranfparency,  by  which  the  blood  be- 
neath appears  more  confpiciious.  Some  fay  that  this  red- 
nefs  is  greateft  in  thofe  children  that  are  afterwards  about  to 
have  the  fineft  complexions ; and  it  appears  reafonable  that 
it  fhould  be  fo,  fince  the  thinneft  {kins  are  always  the  faireft. 
The  fize  of  a new-born  infant  is  generally  about  twenty 
inches,  and  its  weight  about  twelve  pounds.  The  head  is 
large,  and  all  the  members  delicate,  foft,  and  puffy.  Thefe 
appearances  alter  with  its  age  ; as  it  grows  older,  the  head 
becomes  lefs  in  proportion  to  the  reft  of  the  body  j the  flefti 
hardens ; the  bones,  that  before  birth  grew  very  thick  in 
proportion,  now  lengthen  by  degrees,  and  the  human  figure 
more  and  more  acquires  its  due  dimenfions.  In  fuch  chil- 
dren, however,  as  are  but  feeble  or  fickly,  the  head  always 
continues  too  big  for  the  body ; the  heads  of  dwarfs  being 
extremely  large  in  proportion. 

Infants,  when  newly  born,  pafs  moft  of  their  time  in  deep- 
ing, and  awake  with  crying ; excited  either  by  fenfations  of 
pain,  or  of  hunger.  Man,  when  come  to  maturity,  but 
rarely  feels  the  want  of  food,  as  eating  twice  or  thrice  in  the 
four  and  twenty  hours  is  known  to  fuffice  the  moft  vora- 
cious: but  the  infant  may  be  confidered  as  a little  glutton, 
whofe  only  pleafure  confifts  in  its  appetite ; and  this,  except 
when  it  fleeps,  it  is  never  eafy  without  fatisfying.  Thus 
Nature  has  adapted  different  defires  to  the  different  periods 
of  life ; each  as  it  feems  moft  neceffary  for  human  fupport 
or  fucceffion.  While  the  animal  is  yet  forming,  hunger  ex- 
cites it  to  that  fupply  which  is  neceffary  for  its  growth ; 
when  it  is  completely  formed,  a different  appetite  takes  place, 
that  incites  it  to  communicate  exiftence.  Thefe  two  defires 
take  up  the  whole  attention  at  different  periods,  but  are  very 
feldom  found  to  prevail  ftrongly  together  in  the  fame  age  ; 
one  pleafure  ever  ferving  to  reprefs  the  other  : and,  if  we 
find  a perfon  of  full  age,  placing  a principal  part  of  his  hap- 
pinefs  in  the  nature  and  quantity  of  his  food,  we  have  ftrong 
reafons  to  fufpedf,  that  with  refpe£c  to  his  other  appetites, 
he  ftill  retains  a part  of  the  imbecility  of  his  childhood. 

It  is- extraordinary,  however,  that  infants,  who  are  thus 
more  voracious  than  grown  perfons,  are  neverthelefs  more 
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capable  of  fudaining  hunger.  We  have  feveral  indances,  in 
accidental  cafes  of  famine,  in  which  the  child  has  been 
known  to  furvive  the  parent,  and  feen  clinging  to  the  bread 
of  their  dead  mother.  Their  little  bodies  alfo,  are  more 
patient  of  cold  ; and  we  have  fimilar  indances  of  the  mo- 
ther’s perifhing  in  the  fnow,  while  the  infant  has  been  found 
alive  befide  her.  However,  if  we  examine  the  internal 
ftrudlure  of  infants,  we  fhall  find  an  obvious  reafon  for  ; 
both  thefe  advantages.  Their  blood-veffels  are  known  to 
be  much  larger  than  in  adults  ; and  their  nerves  much  thicker 
and  fofter  : thus,  being  furnifned  with  a more  copious  quan- 
tity of  juices,  both  of  the  nervous  and  fanguinary  kinds, 
the  infant  finds  a temporary  fudenance  in  this  fuperfluity, 
and  does  n|£  expire  till  both  are  exhaufted.  The  circula- 
tion alfo  being  larger  and  quicker,  fupplies  it  with  propor- 
tionable warmth,  fo  that  it  is  more  capable  of  refilling  the 
accidental  rigours  of  the  weather. 

The  firfl  nourifhment  of  infants  is  well  known  to  be  the 
mother’s  milk  •,  and,  what  is  remarkable,  the  infant  has  milk 
in  its  own  breads,  which  may  be  fqueezed  out  by  compref- 
fion : this  nourifhment  becomes  lefs  grateful  as  the  child 
gathers  flrength  *,  and  perhaps,  alfo,  more  unwholefome. 
However,  in  cold  countries,  which  are  unfavourable  to  pro- 
pagation, and  where  the  female  has  feldom  above  three  or  four 
children  at  the  mod,  during  her  life,  fhe  continues  to  fuckle 
the  child  for  four  or  five  years  together.  In  this  manner 
the  mothers  of  Canada  and  Greenland  are  often  feen  fuck- 
ling  two  or  three  children,  of  different  ages,  at  a time. 

The  life  of  infants  is  very  precarious,  till  the  age  of  three 
or  four,  from  which  time  it  becomes  more  fecure ; and  when 
a child  arrives  at  its  feventh  year,  it  is  then  confidered  as  a 
more  certain  life,  as  Mr.  Buffon  afferts,  than  at  any  other 
age  whatever.  It  appears,  from  Simpfon’s  Tables,  that  of  a 
certain  number  of  children  born  at  the  fame  time,  a fourth 
part  are  found  dead,  at  the  end  of  the  firft  year ; more  than 
two  thirds  at  the  end  of  the  fecond  5 and,  at  lead,  half,  at 
the  end  of  the  third : fo  that  thofe  who  live  to  be  above 
three  years  old,  are  indulged  a longer  term  than  half  the 
red  of  their  fellow-creatures.  Neverthelefs,  life,  at  that 
period,  may  be  confidered  as  mere  animal  exiftencej  and 


ANIMALS. 


263 

rather  a preparation  for,  than  an  enjoyment  of  thofe  fatis- 
fadlions,  both  of  mind  and  body,  that  make  life  of  real 
value  : and  hence  it  is  more  natural  for  mankind  to  deplore 
a fellow  creature,  cut  off  in  the  bloom  of  life,  than  one 
dying  in  early  infancy.  The  one,  by  living  up  to  youth, 
and  thus  wading  through  the  difadvantageous  parts  of  ev- 
idence, feems  to  have  earned  a fhort  continuance  of  its  en- 
joyments : the  infant,  on  the  contrary,  has  ferved  but  a 
fhort  apprenticefhip  to  pain  ; and,  when  taken  away,  may 
be  confidered  as  refcued  from  a long  continuance  of  mifery. 

There  is  fomething.  very  remarkable  in  the  growth  of 
the  human  body*  The  embryo  in  the  womb  continues  to 
increafe  ftill  more  and  more,  till  it  is  born.  On  the  other 
hand,  the  child’s  growth  is  lefs  every  year,  til^the  time  of 
puberty,  when  it  feems  to  dart  up  of  a fudden.  Thus,  for 
indance,  the  embryo,  which  is  an  inch  long,  in  the  fird 
month,  grows  but  one  inch  and  a quarter  in  the  fecond  ; it 
then  grows  one  and  a half  in  the  third  ; two  and  a half  in 
the  fourth  5 and  in  this  manner  it  keeps  increafing,  till  in 
the  lad  month  of  its  continuance  is  it  actually  found  to 
grow  four  inches  ; and,  in  the  whole,  about  eighteen  inches 
long.  But  it  is  otherwife  with  the  child  when  born ; 
if  we  fuppofe  it  eighteen  inches  at  that  time ; it  grows  in 
the  fird  year,  fix  or  feven  inches ; in  the  fecond  year,  it 
grows  but  four  inches ; in  the  third  year,  about  three  ; and 
fo  on,  at  the  rate  of  about  an  inch  and  a half,  or  two  inches, 
each  year,  till  the  time  of  puberty,  when  Nature  feems  to 
make  one  great  lad  effort,  to  complete  her  work,  and  un- 
fold the  whole  animal  machine. 

The  growth  of  the  mind  in  children  feems  to  correfpond 
with  that  of  the  body.  The  comparative  progrefs  of  the 
underdanding  is  greater  in  infants  than  in  children  of  three 
or  four  years  old.  If  we  only  reflect  a moment  on  the 
amazing  acquifitions  that  an  infant  makes  in  the  fird  and 
fecond  years  of  life,  we  (hall  have  much  caufe  for  wonder. 
Being  fent  into  a world  where  every  thing  is  new  and  un- 
known, the  fird  months  of  life  are  fpent  in  a kind  of  torpid 
amazement ; an  attention  didradled  by  the  multiplicity  of 
obje&s  that  prefs  to  be  known.  The  fird  labour,  therefore. 

• Buflfon,  Vol.  iv.  p.  173. 
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of  the  little  learner  is,  to  correft  the  Millions  of  the  fenfes,-' 
to  diftinguifh  one  objeCt  from  another,  and  to  exert  the 
memory,  fo  as  toVknow  them  again.  In  this  manner  a child 
of  a year  old  has  already  made  a thoufand  experiments  ; all 
which  it  has  properly  ranged,  and  diftinClly  remembers. 
Light,  heat,  fire,  fweets,  and  bitters,  founds  foft  or  terrible, 
are  all  diflinguifhed  at  the  end  of  a very  few  months.  Be- 
fides  this,  every  perfon  the  child  knows,  every  individual 
object  it  becomes  fond  of,  its  rattles,  or  its  bells,  may  be  all 
confidered  as  fo  many  new  leffons  to  the  young  mind,  with 
which  it  has  not  become  acquainted,  without  repeated  ex- 
ertions  of  the  underflanding.  At  this  period  of  life,  the 
knowledge  of  every  individual  objeCt  cannot  be  acquired 
without  the  fame  effort  which,  when  grown  up,  is  employed 
upon  the  moft  abftraCl  idea : every  thing  the  child  hears  or 
fees,  all  the  marks  and  chara&ers  of  Nature^  are  as  much 
unknown,  and  require  the  fame  attention  to  attain,  as  if  the 
reader  were  fet  to  underhand  the  characters  of  an  Ethiopia 
manufcript ; and  yet  we  fee  in  how  fhort  a time  the  little 
ftudent  begins  to  underhand  them  all,  and  to  give  evident 
marks  of  early  induhry. 

It  is  very  amufing  to  purfue  the  young  mind,  while  em- 
ployed in  its  firh  ‘attainments.  At  about  a year  old  the 
fame  necehities  that  firh  engaged  its  faculties,  increafe  as  its 
acquaintance  with  Nature  enlarges.  Its  hudies,  therefore,  if 
I may  ufe  the  expreflion,  are  no  way  relaxed  ; for  having 
experienced  what  gave  pleafure  at  one  time,  it  defires  a re- 
petition of  it  from  the  fame  objeCt ; and,  in  order  to  obtain 
this,  that  obje£l  muh  be  pointed  out ; here,  therefore,  a 
new  neceffity  arifes,  which,  very  often,  neither  its  little  arts 
nor  importunities  can  remove;  fo  that  the  child  is  at  lah 
obliged  to  fet  about  naming  the  objeCts  it  defires  to  poffefs 
or  avoid.  In  beginning  to  fpeak,  which  is  ufually  about 
a year  old,  children  find  a thoufand  difficulties.  It  is  not 
without  repeated  trials  that  they  come  to  pronounce  any  one 
of  the  letters ; nor  without  an  effort  of  the  memory,  that 
they  can  retain  them.  _ For  this  reafon,  we  frequently  fee 
them  attempting  a found  which  they  had  learned,  but  for- 
got ; and  when  they  have  failed,  I have  often  feen  their  at- 
tempt attended  with  apparent  confufion.  The  letters  fooneft 
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learned,  are  thofe  which  are  mod  eafily  formed ; thus  A 
and  B require  an  obvious  difpofitions  of  the  organs,  and 
their  pronunciation  is  confequently  foon  attained.  Z and  R, 
which  require  a more  complicated  pofition,  are  learned 
with  greater  difficulty.  And  this  may,  perhaps,  be  the 
reafon  why  the  children  in  foine  countries  fpeak  fooner  than 
in  others  5 for  the  letters  moftly  occurring  in  the  language 
of  one  country,  being  fuch  as  are  of  eafy  pronunciation, 
that  language  is  of  courfe  more  eafily  attained.  In  this 
manner  the  children  of  the  Italians  are  faid  to  fpeak  fooner 
than  thofe  of  the  Germans ; the  language  of  the  one  being 
fmooth  and  open  j that  of  the  other,  crowded  with  con? 
fonants,  and  extremely  gutteraL 

But  be  this  as  it  will,  in  all  countries,  children  are  found 
able  to  exprefs  the  greateft  part  of  their  wants  by  the  time 
they  arrive  at  two  years  old ; and  from  the  moment  the  ne- 
ceffity  of  learning  new  words  ceafes,  they  relax  their  in- 
duftry.  It  is  then  that  the  mind,  like  the  body,  feems  every 
year  to  make  flow  advances ; and,  in  order  to  fpur  up  at- 
tention, many  fyftems  of  education  have  been  contrived. 

Almoft  every  philofopher  who  has  written  on  the  edu- 
cation of  children,  has  been  willing  to  point  out  a method 
of  his  own,  chiefly  profeffing  to  advance  the  health,  and 
improve  the  intelle&s  at  the  fame  time.  Thefe  are  ufually 
found  to  begin  with  finding  nothing  right  in  the  common 
pra&ice;  and  by  urging  a total  reformation.  In  confe- 
quence  of  this  nothing  can  be  more  wild  or  imaginary  than 
their  various  fyftems  of  improvement.  Some  will  have 
the  children  every  day  plunged  in  cold  water,  in  order  to 
ftrengthen  their  bodies  ; they  will  have  them  converfe  with 
the  fervants  is  nothing  but  the  Latin  language,  in  order  to 
ftrengthen  their  minds  *>  every  hour  of  the  day  muft  be  ap- 
pointed for  its  own  ftudies,  and  the  child  muft  learn  to  make 
thefe  very  ftudies  an  amufement  j till  about  the  age  of  ten 
or  eleven  it  becomes  a progidy  of  premature  improvement. 
Quite  oppofite  to  this,  we  have  others,  whom  the  courtefy 
of  mankind  alfo  calls  philofophers  : and  they  will  have  the 
child  learn  nothing  till  the  age  of  ten  or  eleven,  at  which 
the  former  has  attained  fo  much  perfe&ion  •,  with  them  the 
mind  is  to  be  kept  empty,  until  it  has  a proper  diftin&ion 
Volume  L S 
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of  fome  metaphyfical  ideas  about  truth ; and  the  promifing 
pupil  is  debarred  the  ufe  of  even  his  own  faculties,  left  they 
fhould  conduCl  him  into  prejudice  and  error.  In  this  man- 
ner, fome  men,  whom  faChion  has  celebrated  for  profound 
and  fine  thinkers,  have  given  their  hazarded  and  untried 
conjectures,  upon  one  of  the  moft  important  fubjeCts  in  the 
world,  and  the  moft  interefting  to  humanity.  When  men 
fpeculate  at  liberty  upon  innate  ideas,  or  the  abftraCted 
diftinCtions  between  will  and  power,  they  may  be  permitted 
to  enjoy  their  fyftems  at  pleafure,  as  they  are  harmlefs,  al- 
though they  may  be  wrong*,  but  when  they  allege  that  chil- 
dren are  to  be  every  day  plunged  in  cold  water,  and,  what- 
ever be  their  conftitution,  indifcriminately  enured  to  cold 
and  moifture  ; that  they  are  to  be  kept  wet  in  the  feet,  to 
prevent  their  catching  cold  ; and  never  to  be  correded  when 
young,  for  fear  of  breaking  their  fpirits  when  old  ; thefe 
are  fuch  noxious  errors,  that  all  reafonable  men  fhould  en- 
deavour to  oppofe  them.  Many  have  been  the  children 
whom  thefe  opinions,  begun  in  fpeculation,  have  injured  or 
deftroyed  in  pra&ice ; and  I have  feen  many  a little  philo- 
fophical  martyr,  whom  I wifhed,  but  was  unable,  to  relieve. 

If  any  fyftem  be  therefore  neceflary,  it  is  one  that  would 
ferve  to  fhew  a very  plain  point ; that  very  little  fyftem  is 
neceflary.  The  natural  and  common  courfe  of  education 
is  in  every  refpeCt  the  beft  : I mean  that  in  which  the  child  is 
permitted  to  play  among  its  little  equals,  from  whofe  fimilar 
inftruClions  it  often  gains  the  moft  ufeful  ftores  of  know- 
ledge. A child  is  not  idle  becaufe  it  is  playing  about  the 
fields,  or  purfuing  a butterfly ; it  is  all  this  time  ftoring  its 
mind  with  objeCls,  upon  the  nature,  the  properties,  and 
the  relations  of  which  future  curiofity  may  fpeculate. 

I have  ever  found  it  a vain  talk  to  try  to  make  a child’s 
learning  its  amufement  *,  nor  do  I fee  what  good  end  it  would 
anfwer  were  it  adually  attained.  The  child,  as  was  faid, 
ought  to  have  its  {hare  of  play,  and  it  will  be  benefited 
thereby;  and  for  every  reafon  alfo,  it  ought  to  have  its 
{hare  of  fabour.  The  mind,  by  early  labour,  will  be  thus 
accuftomed  to  fatigues  and  fubordination  ; and  whatever  be 
the  perfons  future  employment  in  life,  he  will  be  better 
fitted  to  endure  it : he  will  be  thus  enabled  to  fupport  the 
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drudgeries  of  office  with  content ; or  to  fill  up  the  vacancies 
of  life  with  variety.  The  child,  therefore,  ffiould  by  times 
be  put  to  its  duty ; and  be  taught  to  know,  that  the  talk  is 
to  be  done,  or  the  puniffiment  to  be  endured.  I do  not  ob- 
ject againft  alluring  it  to  .duty  by  reward;  but  we  well 
know,  that  the  mind  will  be  more  ftrongly  ftimulated  by 
pain;  and  both  may,  upon  fome  occafions,  take  their  turn 
to  operate.  In  this  manner,  a child,  by  playing  with  its 
equals  abroad,  and  labouring  with  them  at  fchool,  will  ac- 
quire more  health  and  knowledge,  than  by  being  bred  up 
under  the  wing  of  any  fpeculative  fyftem-maktr ; and  will 
be  thus  qualified  for  a life  of  activity  and  obedience.  It  is 
true  indeed,  that  when  educated  in  this  manner,  the  boy 
may  not  be  fo  feemingly  fenfible  and  forward  as  one  bred 
up  under  folitary  inftru&ion ; and,  perhaps,  this  early  for- 
wardnefs  is  more  engaging  than  ufeful.  It  is  well  known, 
that  many  of.thofe  children  who  have  been  fuch  prodigies 
of  literature  before  ten,  have,  not  made  an  adequate  pro- 
grefs  to  twenty.  It  ffiould  feem,  that  they  only  began 
learning  manly  things  before  their  time ; and,  while  others 
were  bufied  in  picking  up  that  knowledge  adapted  to  their 
age  and  curiofity,  thefe  were  forced  upon  fubje&s  unfuited 
to  their  years  ; and,  upon  that  account  alone,  appearing  ex- 
traordinary. The  ftock  of  knowledge  in  both  may  be  equal; 
but  with  this  difference,  that  each  is  yet  to  learn  what  the 
other  knows. 

But  whatever  may  have  been  the  acquifitions  of  children 
at  ten  or  twelve,  their  greateft,  and  molt  rapid  progrefs,  i§ 
made  when  they  arrive  near  the  age  of  puberty.  It  is  then 
that  all  the  powers  of  Nature  feem  at  work  in  lengthening 
the  mind  and  completing  the  body  1 the  youth  acquires 
courage,  and  the  virgin  modefty;  the  mind,  with  new  fen- 
fations,  affumes  new  powers ; it  conceives  with  greater  force, 
and  remembers  with  great  tenacity.  About  this  time,  there- 
fore, which  is  various  in  different  countries,  more  is  learned 
in  one  year  than  in  any  two  of  the  preceding  ; and  on  this 
age,  m particular,  the  greateft  weight  of  inftruttion  ought 
jto  be  thrown. 
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CHAP.  IV. 

OF  PUBERTY. 

It  has  been  often  faid,  that  the  feafon  of  youth  is  the  feafon 
of  pieafures  : but  this  can  only  be  true  in  faVage  countries, 
where  but  little  preparation  is  made  for  the  perfe&ion  of 
human  nature ; and  where  the  mind  has  but  a very  fmall 
part  in  the  enjoyment.  It  is  otherwife  in  thofe  places  wnere 
Nature  is  carried  to  the  highelt  pitch  of  refinement,  in  which 
this  feafon  of  the  greateft  fenfuai  delight  is  v*.  »fely  made  fub- 
fervient  to  the  fucceeding,  and  more  rational  one  of  man- 
hood. Youth,  with  us,  is  but  a fcene  of  preparation  ; a 
drama,  upon  the  right  condudf  of  which  all  future  happinefs 
Is  to  depend.  The  youth  who  follows  his  appetites,  too 
foon  feizes  the  cup,  before  it  has  received  its  belt  ingre- 
dients ; and,  by  anticipating  his  pieafures/  robs  the  remain- 
ing parts  of  life  of  their  (hare;  fo  that  his  eagernefs  only 
produces  a manhood  of  imbecility,  and  an  age  of  pain:  - j 

The  time  of  puberty  is  different  in  various  countries,  and 
always  more  late  in  men  than  in  women.  In  the  warm 
countries  of  India,  the  women  are  marriageable  at  nine  or 
ten,  and  the  men  at  twelve  or  thirteen.  It  is  alio  different  in 
Cities,  where  the  inhabitants  lead  a more  foft,  luxurious  lire, 
from  the  country,  where  they  work  harder,  and  fare'  leis  de- 
licately. Its  fymptoms  are  feldom  alike  in  different  pei  fons; 
but  it  is  ufually  known  by  a fweiling  of  the  brealts  in  one 
fex,  and  a roughnefs  of  the  voice  in  the  other.  At  this  lea- 
fon,  alfo,  the  women  feem  to  acquire  new  beauty,  while  the 
men  lofe  all  that  delicate  effeminacy  of  countenance  which 
they  had  when  boys. 

All  countries,  in  proportion  as  they  are  civilized,  or  bar- 
barous, improve,  or  degrade  the  nuptial  fatisf&Cf ion.  In 
thofe  miferable  regions,  where  ftrength  makes  the  only  law, 
the  ft’ronger  fex  exerts  its  power,  and  becomes  the  tyrant 
over  the  weaker  : while  the  inhabitant  of  Negroland  is  indo- 
lently taking  his  pleafure  in  the  fields,  his  wife  is  obliged  Ur 

4 


animals.  269 

till  the  grounds  that  ferve  for  their  mutual  fupport.  It  is 
thus  in  all  barbarous  countries,  where  the  men  throw  all  the 
laborious  duties  of  life  upon  the  women  ; and,  regardlefs  of 
beauty,  put  the  fofter  fex  to  thofe  employments  that  mull 
effectually  deftroy  it. 

But,  in  countries  that  ate  half  barbarous,  particularly 
wherever  Mahometanifm  prevails,  the  men  run  into  the  very 
oppofite  extreme.  Equally  brutal  with  the  former,  they  ex- 
ert their  tyranny  over  the  weaker  fex,  and  confider  that  halt 
of  the  human  creation  as  merely  made  to  be  fubfervient  to 
the  depraved  defires  of  the  other.  The  chief,  and,  indeed, 
the  only  aim  of  an  Afiatic,  is  to  be  pofleffed  of  many  women; 
and  to  be  able  to  furnilh  a feraglio  is  the  only  tendency  of 
his  ambition.  As  the  favage  was  totally  regardlefs  of  beauty, 
he,  on  the  conttary,  prizes  it  too  highly ; he  excludes  the 
perfon  who  is  pofleffed  of  fuch  perfonal  attractions,  from 
any  (hare  in  the  duties  or  employments  of  life ; and,  as  if 
willing  to  engrofs  all  beauty  to  himfelf,  increafes  the  num- 
ber of  his  captives  in  proportion  to  the  progrefs  of  his  for- 
tune. In  this  manner  he  vainly  expects  to  augment  his  fa- 
tisfactions,  by  feeking  from  many  that  happinefs  which  he 
ought  to  look  for  in  the  fociety  of  one  alone.  He  lives  a 
gloomy  tyrant,  amidft  wretches  of  his  own  making ; he  feels 
none  of  thofe  endearments  which  fpring  from  affection,  none 
of  thofe  delicacies  which  arife  from  knowledge.  His  mif~ 
treffes,  being  (hut  out  from  the  world,  and  totally  ignorant 
of  all  that  paffes  there,  have  no  arts  to  entertain  his  mind,  or 
calm  his  anxieties;  the  day  paffes  with  them  in  fullen  filence, 
or  languid  repofe  ; appetite  can  furnifli  but  few  opportuni- 
ties of  varying  the  fcene  ; and  all  that  falls  beyond  it  muft 
be  irkfome  expectation. 

From  this  avarice  of  women,  if  I may  be  allowed  to  ex- 
prefs  it  fo,  has  proceeded  that  jealoufy  and  fufpicion  which 
ever  attends  the  mifer  : hence  thofe  low  and  barbarous  me- 
thods of  keeping  the  women  of  thofe  countries  guarded,  and 
of  making  and  procuring  eunuchs  to  attend  them.  Thefe 
unhappy  creatures  are  of  two  kinds,  the  white  and  the  black. 
The  white  are  generally  made  in  the  country  where  they  re- 
fide,  being  but  partly  deprived  of  the  marks  of  virility ; the 
black  are  generally  brought  from  the  interior  parts  of  Afri- 

S 3 


A HISTORY  OF 


27O 

ca,  and  are  made  entirely  bare.  Thefe  are  chiefly  chofen  for 
their  deformity  j the  thicker  the  lips,  the  flatter  the  nofe,  and 
the  more  black  the  teeth,  the  more  valuable  the  eunuch  ; fo 
that  the  vile  jealoufy  of  mankind  here  inverts  the  order  of 
Nature,  and  the  poor  wretch  finds  himfelf  valued  in  pro- 
portion to  his  deficiencies.  In  Italy,  where  this  barbarous 
cuftom  is  ftill  retained,  and  eunuchs  are  made  in  order  to 
improve  the  voice,  the  laws  are  feverely  aimed  againft  fuch 
pra&ice $ fo  that  being  entirely  prohibited,  none  but  the 
pooreft,  and  moll  abandoned  of  the  people,  ftill  fecretly 
pra£Hfe  it  upon  their  children.  Of  thofe  ferved  in  this 
manner,  not  one  in  ten  is  found  to  become  a finger*,  but 
fuch  is  the  luxurious  folly  of  the  times,  that  the  fuccefs  of 
one  amply  compenfates  for  the  failure  of  the  reft.  It  is  very 
difficult  to  account  for  the  alterations  which  caftration  makes 
in  the  voice,  and  the  other  parts  of  the  body.  The  eunuch 
is  fhaped  differently  from  others.  His  legs  are  of  an  equal 
thicknefs  above  and  below ; his  knees  weak ; his  (houlders 
narrow  ; and  his  beard  thin  and  downy.  In  this  manner  his 
perfon  is  rendered  more  deformed  *,  but  his  defires,  as  I am 
told,  ftill  continue  the  fame ; and  a&ually,  in  Afia,  fome  of 
them  are  found  to  have  their  feraglios,  as  well  as  their  maf- 
ters.  Even  in  our  country,  we  have  an  inftance  of  a very 
fine  woman’s  being  married  to  one  of  them,  whofe  appear- 
ance was  the  molt  unpromifing ; and  what  is  more  extraor- 
dinary ftill,  I am  told,  that  this  couple  continue  perfectly 
happy  in  each  other’s  fociety. 

The  mere  neceffities  of  life  feem  the  only  aim  of  the  fa- 
vage ; the  fenfual  pleafures  are  the  only  ftuay  of  the  femi- 
barbarian  *,  but  the  refinement  of  fenfuality,  by  reafon,  is  the 
boaft  of  real  politenefs.  Among  the  merely  barbarous  na- 
tions, fuch  as  the  natives  of  Madagafcar,  or  the  inhabitants 
of  Congo,  nothing  is  defired  fo  ardently  as  to  proftitute  their 
wives,  or  daughters,  to  ftrangers,  for  the  moft  trifling  ad- 
vantages ; they  will  account  it  a diffionour  not  to  be  among 
the  foremoft  who  are  thus  received  into  favour $ on  the  other 
hand,  the  Mahometan  keeps  his  wife  faithful,  by  confining 
her  perfon  •,  and  would  inftantly  put  her  to  death  if  he  but 
fufpe&ed  her  chaftity.  With  the  politer  inhabitants  of  Eu- 
rope both  thefe  barbarous  extremes  are  avoided  3 the  wo- 
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man’s  perfon  is  left  free,  and  no  conflraint  is  impofed  but 
upon  her  affetions.  The  paffion  of  love,  which  may  be 
confidered  as  the  nice  condut  of  ruder  defire,  is  only  known 
and  pratifed  in  this  part  of  the  world  ; fo  that  what  other 
nations  guard  as  their  right,  the  more  delicate  European  is 
contented  to  afk  as  a favour.  In  this  manner,  the  concur- 
rence of  mutual  appetite  contributes  to  increafe  mutual  fa- 
tisfation  ; and  the  power  oil  one  fide  of  refuting  makes 
every  bleffmg  more  grateful  when  obtained  by  the  other.  In 
barbarous  countries,  woman  is  confidered  merely  as  an  ufe- 
ful  {lave  *,  in  fuch  as  are  fomewhat  more  refined,  {he  is  re- 
garded as  a defirable  toy ; in  countries  entirely  polifhed  {lie 
enjoys  jufter  privileges  *,  the  wife  being  confidered  as  an 
ufeful  friend,  and  an  agreeable  miftrefs.  Her  mind  is  ftill 
more  prized  than  her  perfon ; and  without  the  improvement 
of  both,  {he  can  never  expect  to  become  truly  agreeable ; for 
her  good  fenfe  alone  can  preferve  what  fhe  has  gained  by  her 
beauty. 

Female  beauty,  as  was  faid,  is  always  feen  to  improve 
about  the  age  of  puberty  : but  if  we  fhould  attempt  to  define 
in  what  this  beauty  confifts  or  what  conftitutes  its  perfec- 
tion, we  fliould  find  nothing  more  difficult  to  determine. 
Every  country  has  its  peculiar  way  of  thinking,  in  this  re- 
fpet  ^ and  even  the  fame  country  thinks  differently  at  dif- 
ferent times.  The  ancients  had  a very  different  tafte  from 
what  prevails  at  prefent.  The  eye-brows  joining  in  the 
middle  was  confidered  as  a very  peculiar  grace  by  Tibullus, 
in  the  enumeration  of  the  charms  of  his  miftrefs.  Narrow 
foreheads  were  approved  of,  and  fcarce  any  of  the  Roman 
ladies  that  are  celebrated  for  their  other  perfections,  but  are 
alfo  praifed  for  the  rednefs  of  their  hair.  The  nofe  alfo  of 
the  Grecian  Venus,  was  fuch  as  would  appear  at  prefent  an 
actual  deformity  5 as  it  fell  in  a ftraight  line  from  the  fore- 
head, without  the  fmalleft  finking  between  the  eyes  without 
which  we  never  fee  a face  at  prefent. 

Among  the  moderns,  every  country  feems  to  have  pecu- 
liar ideas  of  beauty  *.  The  Perfians  admire  large  eye-brows, 
joining  in  the  middle  ; the  edges  and  corners  of  the  eyes  are 
tinctured  with  black,  and  the  fize  of  the  head  is  increafed  by 
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a great  variety  of  bandages,  formed  into  a turban.  In  fome 
parts  of  India,  black  teeth  and  white  hair  are  defired  with 
ardour ; and  one  of  the  principal  employments  of  the  wo- 
men of  Thibet,  is  to  redden  the  teeth  with  herbs,  and  to 
make  their  hair  white  by  a certain  preparation.  The  paffion 
for  coloured  teeth  obtains  alfo  in  China  and  Japan  ; where,, 
to  complete  their  idea  of  beauty,  the  object  of  defire  mult 
have  little  eyes,  nearly  clofed,  feet  extremely  fmall,  and  a 
waift  far  from  being  fhapely.  There  are  fome  nations  of  the 
American  Indians  that  flatten  the  heads  of  their  children, 
by  keeping  them,  while  young,  fqueezed  between  two 
boards,  fo  as  to  make  the  vifage  much  larger  than  it  would 
naturally  be.  Others  flatten  the  head  at  top ; and  others 
dill  make  it  as  round  as  the)'’  poflibly  can.  The  inhabitants 
along  the  weftern  coafts  of  Africa,  have  a very  extraordinary 
taffce  for  beauty.  A flat  nofe,  thick  lips,  and  a jet-black  com- 
plexion, are  there  the  mod  indulgent  gifts  of  Nature.  Such, 
indeed,  they  are  all,  in  fome  degree,  found  to  poffefs.  How- 
ever, they  take  care,  by  art,  to  increafe  thefe  natural  defor- 
mities, as  they  fhould  feem  to  us ; and  they  have  many  ad- 
ditional methods  of  rendering  their  perfons  dill  more  fright- 
fully pleafing.  The  whole  body  and  vifage  is  often  fcarred 
with  a variety  of  mondrous  figures  •,  which  is  not  done 
•without  great  pain,  and  repeated  incifion  •,  and  even  fome- 
times,  parts  of  the  body  are  cut  away.  But  it  would  be  end- 
lefs  to  remark  the  various  arts  which  caprice,  or  cudom,  has 
employed  to  diftort  and  disfigure  the  body,  in  order  to  ren- 
der it  more  pleafing  : in  fa£t,  every  nation,  how  barbarous 
foever,  feems  unfatisfied  with  the  human  figure,  as  Nature 
lias  left  it,  and  has  its  peculiar  arts  of  heightening  beauty,, 
Painting,  powdering,  cutting,"  boring  the  nofe  and  the  ears,, 
lengthening  the  one,  and  depreffing  the  other,  are  arts  prac- 
tifed  in  many  countries  *,  and,  in  fome  degree,  admired  in 
all.  Thefe  arts  might  have  been  at  fird  introduced  to  hide 
epidemic  deformities  \ cudom,  by  degrees,  reconciles  them 
to  the  view ; till,  from  looking  upon  them  with  indifference*, 
the  eye  at  length  begins  to  gaze  with  pleafure. 
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CHAP.  V. 

OF  THE  AGE  OF  MANHOOD*. 

The  human  body  attains  to  its  full  height  during  the  age 
of  puberty ; or,  at  leaft,  a (hort  time  after.  Some  young, 
people  are  found  to  ceafe  growing  at  fourteen  or  fifteen  ; 
others  continue  their  growth  till  two  or  three  and  twenty* 
During  this  period  they  are  all  of  a (lender  make;  their 
thighs  and  legs  fmall,  and  the  mufcular  parts  as  yet  unfilled. 
But,  by  degrees,  the  fleftiy  fibres  augment ; the  mufcles 
fwell,  and  aflume  their  figure ; the  limbs  become  propor- 
tioned, and  rounder ; and,  before  the  age  of  thirty,  the  body,, 
in  men,  has  acquired  the  mod  perfect  fymmetry.  In  wo- 
men, the  body  arrives  at  perfe&ion  much  fooner,  as  they 
arrive  at  the  age  of  maturity  more  early  ; the  mufcles,  and 
all  the  other  parts  being  weaker,,  lefs  compact  and  folid,  than 
thofe  of  man,  they  require  lefs  time  in  coming  to  perfection; 
and,  as  they  are  lefs  in  fize,  that  fize  is  fooner  completed. 
Hence  the  perfons  of  women  are  found  to  be  as  complete 
at  twenty,  as  thofe  of  men  are  found  to  be  at  thirty. 

The  body  of  a well-lhaped  man  ought  to  be  fquare ; the 
mufcles  (hould  be  exprefled  with  boldnefs,  and  the  lines  of 
the  face  ihongly  marked.  In  the  woman,  all  the  limbs 
fhould  be  rounder,  the  lines  fofter,  and  the  features  ,jnore 
delicate.  Strength  and  majefty  belong  to  the  man,  grace 
and  foftnefs  are  the  peculiar  embellifhments  of  the  other  fex. 
In  both,  every  part  of  their  form  declares  their  fovereignty 
over  other  creatures.  Man  fupports  his  body  eredf  ; his  at- 
titude is  that  of  command ; and  his  face,  which  is  turned 
towards  the  heavens,  difplays  the  dignity  of  his  ftation. 
The  image  of  his  foul  is  painted  in  his  vifage ; and  the  ex- 
cellence of  his  nature  penetrates  through  the  material  form, 
in  which  it  is  inclofed.  His  majeftic  port,  his  fedate  and 

* This  chapter  is  tranflated  from  Mr.  Buffon,  whofe  defeription  is  very 
excellent.  Whatever  I have  added  is  marked  by  inverted  commas,  “ thus.” 
And  in  whatever  trifling  points  I have  differed,  the  notes  will  ferve  to  fhevv. 
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refolute  ftep,  announce  the  noblenefs  of  his  rank.  He 
touches  the  earth  only  with  his  extremity ; and  beholds  it 
as  if  at  a difdainful  diftance.  His  arms  are  not  given  him, 
as  to  other  creatures,  for  pillars  of  fupport  •,  nor  does  he 
lofe,  by  rendering  them  callous  againft  the  ground,  that  de- 
licacy of  touch  which  furnifh'es  him  with  fo  many  of  his  en- 
joyments. His  hands  are  made  for  very  different  purpofes ; 
to  fecond  every  intention  of  his  will,  and  to  perfedt  the  gifts 
of  Nature. 

When  the  foul  is  at  reft,  all  the  features  of  the  vifage  feem 
fettled  in  a ftate  of  profound  tranquillity.  Their  proportion, 
their  union,  and  their  harmony  feem  to  mark  the  fvveet  fere- 
nity  of  the  mind,  and  give  a true  information  of  what  paffes 
within.  But  when  the  foul  is  excited,  the  human  vifage 
becomes  a living  pidture ; where  the  paffions  are  exprefled 
with  as  much  delicacy  as  energy,  where  every  motion  is  de- 
figned  by  fome  correfpondent  feature,  where  every  impref- 
fion  anticipates  the  will,  and  betrays  thofe  hidden  agitations, 
that  he  would  often  wifh  to  conceal. 

It  is  particularly  in  the  eyes  that  the  paflions  are  painted  ; 
and  in  which  we  may  moft  readily  difcover  their  beginning. 
The  eye  feems  to  belong  to  the  foul  more  than  any  other 
organ  *,  it  feems  to  participate  of  all  its  emotions  *,  as  well 
the  moft  foft  and  tender,  as  the  moft  tumultuous  and  force- 
ful. It  not  only  receives,  but  tranfmits  them  by  fympathy; 
the  obferving  eye  of  one  catches  the  fecret  fire  from  ano- 
ther ; and  the  pafnon  thus  often  becomes  general. 

Such  perfons  as  are  fhort-fighted  labour  under  a particular 
difadvantage,  in  this  refpedt.  They  are,  in  a manner,  en- 
tirely cut  off  from  the  language  of  the  eyes  ; and  this  gives 
an  air  of  ftupidity  to  the  face,  which  often  produces  very 
unfavourable  prepoffe  {lions.  However  intelligent  we  find 
fuch  perfons  to  be,  we  can  fcarcely  be  brought  back  from 
.our  firft  prejudice,  and  often  continue  in  the  firft  erroneous 
opinion.  In  this  manner  we  are  too  much  induced  to  judge 
of  men  by  their  phyfiognomy ; and  having,  perhaps,  at  firft, 
caught  up  our  judgments  prematurely,  they  mechanically 
influence  us  all  our  lives  after.  This  extends  even  to  the 
very  colour,  or  the  cut  of  people’s  clothes  ; and  we  fhould 
for  this  reafon  be  careful,  even  in  fuch  trifling  particulars, 
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fince  they  go  to  make  up  a part  of  the  total  judgment  which 
thofe  we  coiiverfe  with  may  form  to  our  advantage. 

The  vivacity,  or  the  languid  motion  of  the  eyes,  gives  the 
ftrongeft  marks  to  phyfiognomy ; and  their  colour  contri- 
butes Hill  more  to  enforce  the  expreflion.  The  different 
colours  of  the  eye  are  the  dark  hazle,  the  light  hazle,  the 
green,  the  blue,  and  grey,  the  whitifh  grey,  u and  alfo  the 
red.”  Thefe  different  colours  arife  from  the  different  colours 
of  the  little  mufcles  that  ferve  to  contract  the  pupil  •,  “ and 
they  are  very  often  found  to  change  colour  with  diforder, 
and  with  age.” 

The  molt  ordinary  colours  are  the  hazle  and  the  blue,  and 
very  often  both  thefe  colours  are  found  in  the  eyes  of  the 
fame  perfon.  Thofe  eyes  which  are  called  black,  are  only  of 
the  dark  hazle,  which  may  be  eafily  feen  upon  clofer  in* 
fpedtion  ; however,  thofe  eyes  are  reckoned  the  molt  beau- 
tiful where  the  fhade  is  the  deepeft : and  either  in  thefe,  or 
the  blue  eyes,  the  fire,  which  gives  its  fineft  expreflion.  to 
the  eye,  is  more  diflinguifhable  in  proportion  to  the  dark- 
nefs  of  the  tint.  For  this  reafon,  the  black  eyes,  as  they 
are  called,  have  the  greateft  vivacity;  but,  probably,  the 
blue  have  the  mofl  powerful  effedt  in  beauty,  as  they  re- 
flect a greater  variety  of  lights,  being  compofed  of  more  va- 
rious colours. 

This  variety,  which  is  found  in  the  colour  of  the  eyes,  is 
peculiar  to  man,  and  one  or  two  other  kinds  of  animals; 
but,  in  general,  the  colour  in  any  one  individual  is  the  fame 
in  all  the  reft.  The  eyes  of  oxen  are  brown  ; thofe  of  fheep 
of  a water  colour ; thofe  of  goats  are  grey ; “ and  it  may 
alfo  be,  in  general,  remarked,  that  the  eyes  of  moft  white 
animals  are  red  ; thus  the  rabbit,  the  ferrit,  and  even  in  the 
human  race,  the  white  Moor,  all  have  their  eyes  of  a red 
colour.” 

Although  the  eye,  when  put  into  motion,  feems  to  be 
drawn  on  one  fide  ; yet  it  only  moves  round  its  centre  ; by 
which  its  coloured  parts  moves  nearer,  or  farther  from  the 
angle  of  the  eye-lids,  or  is  elevated  or  deprefTed.  Thet 
diftance  between  the  eyes  is  lefs  in  man  than  any  other  ani- 
mal ; and  in  fome  of  them  it  is  fo  great  that,  it  is  impoflible 
that  they  fhouid  ever  view  the  fame  object  with  both  eyes 
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at  once,  unlefs  it  be  very  far  off.  “ This,  however,  in  them 
is  father  an  advantage  than  an  inconvenience  ; as  they  are 
thus  able  to  watch  round  them,  and  guard  againft  the  dan- 
gers of  their  precarious  fituation.” 

Next  to  the  eyes*  the  features,  which  moft  give  a character 
to  the  face,  are  the  eye-brows ; which  being*  in  feme  mea- 
fwre,  more  apparent  than  the  other  features,  are  moft  rea- 
dily diftinguifhed  at  a diftance.  <c  Le  Brun,  in  giving  a 
painter  directions,  with  regard  to  the  paffions,  places  the 
principal  expreflion  of  the  face  in  the  eye-brows.  From  their 
elevation  and  depreffion,  moft  of  the  furious  paffions  are 
characterized  ; and  fuch  as  have  this  feature  extremely  move- 
able,  are  ufually  known  to  have  an  expreffive  fate.  By  means 
of  thefe  we  can  imitate  all  the  other  paffions,  as  they  are 
raifed  and  depreffed,  at  command  ; the  reft  of  the  features 
are  generally  fixed ; or,  when  put  into  motion,  they  do  not 
obey  the  will ; the  mouth  and  eyes,  in  an  aeftor,  for  inftance,- 
may,  by  being  violently  diftorted,  give  a very  different  ex- 
preffion  from  what  he  would  intend  ; but  the  eye-brows  can 
fcarcely  be  exerted  improperly  ; their  being  raifed,  denotes 
all  thofe  paffions  which  pride  or  pleafure  infpire  ; and  their 
depreffion  marks  thofe  which  are  the  effedls  of  contempla- 
tion and  pain  ; and  fuch  who  have  this  feature,  therefore, 
moft  at  command,  are  often  found  to  excel  as  aCtors.” 

The  eye-lafhes  have  an  effeCI,  in  giving  expreflion  fo  the 
eye,  particularly  when  long  and  clofe  5 they  foften  its 
glances,  and  improve  its  fweetnefs.  Man  and  apes  are  the 
only  animals  that  have  eye-laflies  both  upon  the  upper  and 
lower  lids  *,  all  other  animals  want  them  on  the  lid  below. 

The  eye-lids  ferve  to  guard  the  bail  of  the  eye,  and  to 
furiiifh  it  with  a proper  moifture.  The  upper  lid  rifes  and 
falls;  the  lower  has  fcarce  any  motion ; and  although  their 
being  moved  depends  on  the  will,  yet  it  often  happens  that 
the  will  is  unable  to  keep  them  open,*  when  fleep,  or  fatigue, 
oppreffes  the  mind.  In  birds,  and  amphibious  quadrupeds, 
the  lower  lid  alone  has  motion ; fifties  and  iiife&s  have  no 
eye-lids  whatever. 

The  forehead  makes  a large  part  of  the  face,  and  a part 
which  chiefly  contributes  to  its  beauty.  It  ought  to  be  juftly 
proportioned ; neither  too  round  nor  too  flat ; neither  too 
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narrow  nor  too  low  *,  and  the  hair  fhould  come  thick  upon  its 
extremities.  It  is  known  to  every  body  how  much  the  hair 
tends  to  improve  the  face ; and  how  much  the  being  bald 
ferves  to  take  away  from  beauty.  The  higheft  part  of  the 
head  is  that  which  becomes  bald  the  fooneft,  as  well  as  that 
part  which  lies  immediately  above  the  temples.  The  hair 
under  the  temples,  and  at  the  back  of  the  head,  is  vejry  fel- 
dom  known  to  fail,  “ and  women  are  much  lefs  apt  to  be- 
come bald  than  men  ; Mr.  BufFon  feems  to  think  they  never 
become  bald  at  all ; but  we  have  too  many  inflances  of  the 
contrary  among  us,  not  to  contradict  very  eafily  the  affer- 
tion.  Of  all  parts,  or  appendages  of  the  body,  the  hair  is 
that  which  is  found  moll  different,  in  different  climates  *, 
and  often  not  only  contributes  to  mark  the  country,  but 
alfo  the  difpofition  of  the  man.  It  is  in  general  thickeft 
where  the  conftitution  is  ftrongeft ; and  more  gloffy  and 
beautiful,  where  the  health  is  molt  permanent.  The  ancients 
held  the  hair  to  be  a fort  of  excrement,  produced  like  the  nails ; 
the  part  next  the  root  pufhing  out  that  immediately  con- 
tiguous. But  the  moderns  have  found  that  every  hair  may 
be  truly  faid  to  live,  to  receive  nutriment,  to  fill  and  diftend 
itfelf  like  the  other  parts  of  the  body.  The  roots,  they  ob- 
ferve,  do  not  turn  grey  fooner  than  the  extremities,  but  the 
whole  hair  changes  colour  at  once ; and  we  have  many  in- 
ftances  of  perfons  who  have  grown  grey  in  one  night’s  time*. 
Each  hair,  if  viewed  with  a microfcope,  is  found  to  confift 
of  five  or  fix  leffer  ones,  all  wrapped  up  in  one  common 
covering  ; it  appears  knotted,  like  fome  forts  of  grafs,  and 
fends  forth  branches  at  the  joints.  It  is  bulbous  at  the  root, 
by  which  it  imbibes  its  moillure  from  the  body,  and  it  is 
fplit  at  the  points  *,  fo  that  a fingle  hair,  at  its  end,  refembles 
a brulh.  Whatever  be  the  fize,  or  the  Ihape  of  the  pore, 
through  which  the  hair  iffues,  it  accommodates  itfelf  to  the 
fame  j being  either  thick,  as  they  are  large ; fmall,  as  they 
are  lefs  \ round,  triangular,  and  varioully  formed  as  the  pores 
happen  to  be  various.  The  hair  takes  its  colour  from  the 
juices  flowing  through  it ; and  it  is  found  that  this  colour 
differs  in  different  tribes  and  races  of  people.  The  Americans, 

* Mr.  BufFon  fays,  that  the  hair  begins  to  grow  grey  at  the  points,  but 
the  fa&  is  other  wife. 
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and  the  Afiatics,  have  their  hair  black,  thick,  ftraight,  and 
fhinihg.  The  inhabitants  of  the  torrid  climates  of  Africa 
have  its  black,  fhort,  and  woolly.  The  people  of  Scan- 
dinavia have  it  red,  long,  and  curled ; and  thofe  of  our  own, 
ahd  the  neighbouring  countries,  are  found  with  hair  of 
various  colours.  However,  it  is  fuppofed  by  many,  that 
every  man  refembles  in  his  difpofition  the  inhabitants  of 
thofe  countries  whom  he  refembles  in  the  colour,  and  the 
nature  of  his  hair  \ fo  that  the  black  are  faid,  like  the  Afiatics, 
to  be  grave  and  acute ; the  red,  like  the  Gothic  nations,  to 
be  choleric  and  bold.  However,  this  may  be,  the  length 
and  the  ftrength  of  the  hair  is  a general  mark  of  a good  con- 
ftitution;  and  as  that  hair  which  is  ftrongeft  is  moft  commonly 
curled,  fo  curled  hair  is  generally  regarded  among  us  as  a 
beauty.  The  Greeks,  however,  had  a very  different  idea 
of  beauty,  in  this  refpeft  *,  and  feem  to  have  taken  one  of 
their  peculiar  national  diftin&ions  from  the  length  and  the 
ftraightnefs  of  the  hair, 

The  nofe  is  the  moft  prominent  feature  in  the  face  *,  but, 
as  it  has  fcarce  any  motion,  and  that  only  in  the  ftrongeft 
paffions,  it  rather  adds  to  the  beauty  than  to  the  expreffion 
of  the  countenance.  “ However,  I am  told,  by  the  fkilful 
in  this  branch  of  knowledge,  that  wide  noftrils  add  a great 
deal  to  the  bold  and  refolute  air  of  the  countenance $ and 
where  they  are  narrow,  though  it  may  conftitute  beauty,  it 
feldom  improves  expreffion.”  The  form  of  the  nofe,  and 
its  advanced  pofition,  are  peculiar  to  the  human  vifage  alone. 
Other  animals,  for  the  moft  part,  have  noftrils,  with  a par- 
tition between  them  *,  but  none  of  them  have  an  elevated 
nofe.  Apes  themfelves  have  fcarce  any  thing  elfe  of  this 
feature,  but  the  noftrils ; the  reft  of  the  feature  lying  flat 
upon  the  vifage,  and  fcarce  higher  than  the  cheek-bones. 
4t  Among  all  the  tribes  of  favage  men  alfo,  the  nofe  is  very 
flat ; and  I have  feen  a Tartar  who  had  fcarce  any  thing  elfe 
but  two  holes  through  which  to  breathe.” 

The  mouth  and  lips,  next  to  the  eyes,  are  found  to  have 
the  greateft  expreffion.  The  paflions  have  great  power  over 
this  part  of  the  face ; and  the  mouth  marks  its  different 
degrees,  by  its  different  forms.  The  organ  of  fpeech  ftill 
more  animates  this  part,  and  gives  it  more  life  than  any 
other  feature  in  the  countenance.  The  ruby  colour  of  the 
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lips,  and  the  white  enamel  of  the  teeth,  give  it  fuch  a 
Superiority  over  every  other  feature,  that  it  feems  to  make 
the  principal  obje£l  of  our  regard.  In  fa&,  the  whole  at- 
tention is  fixed  upon  the  lips  of  the  fpeaker  5 however  rapid 
his  difcourfe,  however  various  the  fubjeft,  the  mouth  takes 
correfpondent  fituations;  and  deaf  men  have  been  often 
found  to  fee  the  force  of  thofe  reafonings  which  they  could 
not  hear,  underftanding  every  word  as  it  was  fpoken. 

“ The  under  jaw  in  man  po defies  a great  variety  of 
motions  ; while  the  upper  has  been  thought,  by  many,  to 
be  quite  immoveable*.  However,  that  is  moves  in  man,  a 
very  eafy  experiment  will  fuffice  to  convince  us.  If  we  keep 
the  head  fixed,  with  any  thing  between  our  teeth,  the  edge 
of  a table  for  inftance,  and  then  open  our  mouths,  we  Shall 
find  that  both  jaws  recede  from  it  at  the  fame  time ; the 
upper  jaw  rifes,  and  the  lower  falls,  and  the  table  remains 
untouched  between  them.  The  upper  jaw,  has  motion  as 
well  as  the  under;  and,  what  is  remarkable,  it  has  its  proper 
mufcles  behind  the  head,  for  thus  raifing  and  deprefling  it. 
Whenever,  therefore,  we  eat,  both  jaws  move  at  the  fame 
time,  though  very  unequally ; for  the  whole  head  moving 
with  the  upper  jaw,  of  which  it  makes  a part,  its  motions 
are  thus  lefs  obfervable.”  In  the  human  embryo,  the  under 
jaw  is  very  much  advanced  before  the  upper.  cc  In  the 
adult,  it  hangs  a good  deal  more  backward ; and  thofe 
whofe  upper  and  under  row  of  teeth  are  equally  prominent, 
and  (trike  diredtly  again  each  other,  are  what  the  painters 
call  under-hung  ; and  they  confider  this  as  a great  defeat  in 
beauty  f.  The  under  jaw  in  a Chinefe  face  falls  greatly 
more  backward  than  with  us ; and,  I am  told,  the  difference 
is  half  an  inch,  when  the  mouth  is  (hut  naturally.”  In  in- 
(lances  of  the  mod  violent  paflion,  the  under  jaw  has  often 
an  involuntary  quivering  motion ; and  often  alfo,  a (late 
of  languor  produces  another,  which  is  that  of  yawning. 

Every  one  knows  how  very  fympathetic  this  kind  of  lan- 

* Mr.  Buffon  is  of  this  opinion.  He  fays,  that  the  upper  jaw  is  im- 
moveable in  all  animals.  However,  the  parrot  is  an  obvious  exception  $ and 
fo  is  man  himfelf,  as  (hewn  above. 

f Mr.  Buffon  fays,  that  both  jaws,  in  a perfect  face,  Ihould  be  on  a level : 
but  this  is  denied  by  the  belt  painters. 
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guid  motion  Is  : and  that  for  one  perfon  to  yawn,  Is  fufficlent 
to  fet  all  the  reft  of  the  company  a yawning.  A ridiculous 
inftance  o,f  this  was  commonly  pra&ifed  upon  the  famous 
M’Laurin,  one  of  the  profeffors  at  Edinburgh.  He  was  very 
fubjeft  to  have  his  jaw  diflocated  ; fo  that  when  he  opened 
his  mouth  wider  than  ordinary,  or  when  he  yawned,  he 
could  not  (hut  it  again  In  the  midft  of  his  harangues,  there- 
fore, if  any  of  his  pupils  began  to  be  tired  of  his  le&ure, 
he  had  only  to  gape  or  yawn,  and  the  profeflor  inftantly 
caught  the  fym pathetic  affe£Hon  ; fo  that  he  thus  continued 
to  ftand  fpeechlefs,  with  his  mouth  wide  open,  till  his 
fervant,  from  the  next  room,  was  called  in  to  fet  his  jaw 
again  *.** 

"When  the  mind  refledls  with  regret  upon  fome  good  un-* 
attained  or  loft,  it  feels  an  internal  emotion,  which  a£Hng 
upon  the  diaphragm,  and  that  upon  the  lungs,  produces  a 
a figh  ; this,  when  the  mind  is  ftongly  affected,  is  repeated  ^ 
forrow  fucceeds  thefe  firft  emotions ; and  tears  are  often 
feen  to  follow : fobbing  is  the  figh  (till  more  invigorated  ; 
and  lamentation,  or  crying,  proceeds  from  the  continuance  of 
the  plaintive  tone  of  the  voice,  which  feems  to  implore  pity. 

There  is  yet  a filent  agony,  in  which  the  mind  appears  to 
difdain  all  external  help,  and  broods  over  its  diftreffes  with 
gloomy  referve.  This  is  the  moft  dangerous  ftate  of  mind  \ 
accidents  or  friendfhip  may  leffen  the  louder  kinds  of  grief ; 
but  all  remedies  for  this,  muft  be  had  from  within  : and 
there,  defpair  too  often  finds  the  moft  deadly  enemy.” 

Laughter  is  a found  of  the  voice,  interrupted  and  purfued 
for  fome  continuance.  The  mufcles  of  the  belly,  and  the 
diaphragm,  are  employed  in  its  flighted  exertions ; but  thofe 
of  the  ribs  are  ftrongly  agitated  in  the  louder  : and  the  head 
fometimes  is  thrown  backward,  in  order  to  raile  them  with 
greater  eafe.  The  fmile  "is  often  an  indication  of  kindnefs 
and  good  will : it  is  alfo  often  ufed  as  a mark  of  contempt 
and  ridicule. 

Bluffing  proceeds  from  different  paffions  ; being  produced 
by  ftiame,  anger,  pride,  and  joy.  Palenefs  is  often  alfo  the 
effect  of  anger  *,  and  almoft  ever  attendant  on  fright  and 

* Since  the  publication  of  this  work,  the  editor  has  been  credibly  in- 
formed, that  the  profefler  had  not  the  defeat  here  mentioned. 
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fear.  Thefe  alterations  in  the  colour  of  the  countenance, 
are  entirely  involuntary ; all  the  other  expreflions  of  the 
paflions  are,  in  fome  fmall  degree,  under  controul  •,  but 
blufliing  and  palenefs,  betray  our  fecret  purpofes ; and  we 
might  as  well  attempt  to  ftop  them,  as  the  circulation  of  the 
blood,  by  which  they  are  caufed. 

The  whole  head,  as  well  as  the  features  of  the  face,  takes 
peculiar  attitudes  from  its  p alltons : it  bends  forward  to  ex- 
prefs  humility,  lhame  or  forrow-;  it  is  turned  to  one  fide,' in 
languor,  or  in  pity ; it  is  thrown  with  the  chin  forward,  in 
arrogance  and  pride  ; ered  in  felf  conceit,  and  obftinacy ; 
it  is  thrown  backwards  in  aftonilhment  ; and  combines  its 
motions  to  the  one  fide,  and  the  other,  to  exprefs  contempt, 
ridicule,  anger,  and  refentment.  ” Painters,  whofe  ftudy 
leads  to  the  contemplation  of  external  forms,  are  much 
more  adequate  judges  of  thefe  than  any  naturalift  can  be  ; 
and  it  is  with  thefe  a general  remark,  that  no  one  paflion  is 
regularly  exprefled  on  different  countenances  in  the  fame 
planner ; that  grief  often  fits  upon  the  face  like  joy;  and 
pride  affumes  the  air  of  paflion.  It  would  be  vain,  there- 
fore, in  words,  to  exprefs  their  general  effedl,  fince  they 
are  often  as  various  as  the  countenances  they  fit  upon  ; and 
in  making  this  diftin&ion  nicely,  lies  all  the  fkill  of  the 
phyfiognomift.  It  being  able  to  diftinguifh  what  part  of  the 
face  is  marked  by  Nature,  and  what  by  the  mind  ; what 
part  has  been  originally  formed,  and  what  is  made  by  habit, 
conftitutes  this  fcience ; upon  which  the  ancients  fo  much 
valued  tbemfelves,  and  which  we  at  prefent  fo  little  regard. 
Some,  however,  of  the  moft  acute  men  among  us,  have  paid 
great  attention  to  this  art ; and,  by  long  pra&ice,  have  been 
able  to  give  fome  chara&er  of  every  perfon  whofe  face  they 
examined.  Montaigne  is  well  known  co  have  diiliked  thofe 
men  who  {hut  one  eye  in  looking  upon  any  object ; and 
Fielding  aliens,  that  he  never  knew  a perfon  with  a fteady 
glavering  fmile,  but  he  found  him  a rogue.  However,  moft 
of  thefe  obfervations,  tending  to  a difcovery  of  the  mind 
by  the  face,  are  merely  capricious  ; and  Nature  has  kindly 
hid  our  heans  from  each  other,  to  keep  us  in  good  hum  out 
with  our  fellow  creatures.” 

V dume  L T 
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The  . parts  of  the  head  which  give  the  lead  exprefiion  tq 
the  face,  are  the  ears  ; and  they  are  generally  found  hidden 
under  the  hair.  Thefe,  which  are  immoveable,  and  make  fo 
fmall  an  appearance  in  man,  are  very  didinguifhing  features 
in  quadrupeds.  They  ferve  in  them  as  the  principal  marks 
of  the  paffion  ; the  ears  difcover  their  joys  or  their  terrors, 
with  tolerable  precifion  ; and  denote  3II  their  internal  agita- 
tions. The  fmalieft  ears,  in  men,  are  faid  to  be  the  moil 
beautiful  j but  the  larged  are  found  to  be  the  bed  for  hear- 
ing. There  are  fome  favage  nations  who  bore  their  ears, 
and  fo  draw  that  part  down,  that  the  tips  of  the  ears  are  feen 
to  red  upon  their  {houlders. 

The  drange  variety  in  the  different  cudoms  of  men  ap- 
pears dill  more  extrayagant  in  their  manner  of  wearing  their 
beards.  Some,  and  among  others,  the  Turks,  cut  the  hair 
off  their  heads,  and  let  their  beards  grow.  , The  Europeans, 
on  the  contrary,  fhave  their  beards,  and  wear  their  hair. 
The  Negroes  fhave  their  heads  in  figures  at  one  time,  in  dars 
at  another,  in  the  manner  of  friars;  and  dill  more  commonly 
in  alternate  dripes;  and  their  little  boys  are  fliaved  in  the 
fame  manner.  The  Talapoins  of  Siam,  fhave  the  heads  and 
the  eye-brows  of  fuch  children  as  are  committed  to  their 
care.  Every  nation  feems  to  have  entertained  different  pre- 
judices, at  different  times,  in  favour  of  one  part  or  another  of 
the  beard.  Some  have  admired  the  hair  upon  the  cheeks 
on  each  fide,  as  we  fee  with  fome  low-bred  men  among  our- 
felves,  who  want  to  be  fine.  Some  like  the  hair  lower  down  ; 
fome  choofe  it  curled ; and  others  like  it  draighh  “ Some 
have  cut  it  into  a peak  ; and  others  fnave  all  but  the  whifker. 
This  particular  part  of  the  beard  was  highly  prized  among 
the  Spaniards  ; till,  of  late,  a man  without  whifkers.  w'as  con- 
fidered  as  unfit  for  company  ; and  where  Nature  had  denied 
them,  Art  took  care  to  fupply  the  deficiency.  We  ^re  told 
of  a Spanifh  general  who,  when  he  borrowed  a large  fum  of 
money  from  the  Venetians,  pawned  his.  whifker,  which  he 
afterwards  took  proper  care  to  releafe.  Kingfon  affures  us, 
that  a confiderable  part  of  the  religion  of  the  Tartars  con  fids 
in  the  management  of  their  whifkers  ; and  that  they  waged 
a long  and  bloody  war  with  the  Perfians,  declaring  them  in- 
fidels, merely  becaufe  they  would  not  give  their  whifkers  the 
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orthodox  cut.  The  kings  of  Perfia  carried  the  care  of  their 
beards  to  a ridiculous  excefs,  when  they  chofe  to  wear  them 
matted  with  gold-thread  : and  even  the  kings  of  France, 
of  the  fird  races,  had  them  knotted  and  buttoned  with 
gold.  But  of  all  nations,  the  Americans  take  the  greateft 
pains  in  cutting  their  hair,  and  plucking  their  beards.  The 
under  part  of  the  beard,  and  all  but  the  whifker,  they  take 
care  to  pluck  up  by  the  roots,  fo  that  many  have  fuppofed 
them  to  have  no  hair  naturally  growing  on  that  part ; ahd 
even  Linnaeus  has  fallen  into  that  rnidake.  Their  hair  isalfo 
cut  into  bands  ; and  no  fmall  care  employed  in  adjuftingthe 
whifker.  In  fa<d,  we  have  a very  wrong  idea  of  Xavage 
finery;  and  are  apt  to  fuppofe  that  like  the  beads  of  the 
fored,  they  rife,  and  are  dreffed  with  a {hake : but  the  re- 
verfe  is  true;  for  no  birth-night  beauty  takes  more  time  or 
pains  in  the  adorning  her  perfon  than  they.  I remember 
when  the  Cherokee  kings  were  over  here,  that  ! have  waited 
for  three  hours,  during  the  time  they  were  dreding.  They 
never  would  venture  to  make  their  appearance  till  they  had 
gone  through  the  tedious  ceremonies  of  the  toilet ; they  had 
their  boxes  of  oil  and  ochre,  their  fat  and  their  perfumes,  like 
the  mod  effeminate  beau,  and  generally  took  up  four  hours  in 
dreding,  before  they  confidered  themfelves  as  fit  to  be  feen. 
We  mud  not,  therefore,  confider  a delicacy  in  point  of  drefs, 
as  a mark  of  refinement,  fince  favages  are  much  more  diffi- 
cult in  this  particular  thah  the  mod  fafhionable  or  tawdry 
European.  The  more  barbarous  the  people,  the  fonder  of 
finery.  In  Europe,  the  ludre  of  jewels,  and  the  fpleiuiour 
of  the  mod  brilliant  colours,  are  generally  given  up  to  wo- 
men, or  to  the  weaked  part  of  the  other  fex,  who  are  wil- 
ling to  be  contemptibly  fine  : but  in  Alia,  tliefe  trifling 
fineries  are  eagerly  fought  after  by  every  condition  of  men  ; 
and,  as  the  proverb  has  it,  we  find  the  riched  jewels  in  an 
^Ethiop’s  ear.  The  paflion  for  glittering  ornaments  is  dill 
dronger  among  the  abfolute  barbarians,  who  often  exchange 
their  whole  dock  of  provifions,  and  whatever  elfe  they  hap- 
pen to  be  poffefijed  of,  with  our  feamen,  for  a glafs-bead,  or  a 
looking-glafs.” 

Although  fafhions  have  arifen  in  different  countries  from 
(ancy  and  caprice,  thefe,  when  they  become  general,  de~ 
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ferve  examination.  Mankind  have  always  confidered  it  as  a 
matter  of  moment,  and  they  will  ever  continue  defirous  of 
drawing  the  attention  of  each  other,  by  fuch  ornaments  as 
mark  the  riches,  the  power,  or  the  courage  of  the  wearer. 
The  value  of  thofe  ihining  ftones  which  have  at  all  times 
been  confidered  as  precious  ornaments,  is  entirely  founded 
upon  their  fcarcenefs  or  their  brilliancy.  It  is  the  fame  like- 
wife  'with  refpeft  to  thofe  finning  metals,  the  weight  cf 
which  is  fo  little  regarded,  when  fpread  over  our  clothes. 
Thefe  ornaments  are  rather  designed  to  draw  the  attention 
of  others,  than  to  add  to  any  enjoyments  of  our  own;  and 
few  there  are  that  thefe  ornaments  will  not  ferve  to  dazzle, 
atld  who  can  coolly  diftinguifh  between  the  metal  and  the, 
man. 

All  things  rare  and  brilliant,  will,  therefore,  ever  conti- 
nue to  be  fafhionable,  while  men  derive  greater  advantage 
from  opulence  than  virtue;  while  the  means  of  appearing 
confiderable,  are  more  eafily  acquired,  than  the  title  to  be 
confidered.  The  fir  ft  impreffion  we  generally  make,  arifes 
from  otir  drefs  5 and  this  varies,  in  conformity  to  our  incli- 
nations, and  the  manner  in  which  we  defire  to  be  confidered. 
The  modeft  man,  or  he  who  would  wifh  to  be  thought  fo, 
defires  to  {hew  the  fimplicity  of  his  mind,  by  the  plainnefs 
of  his  drefs;  the  vain  man,  on  the  contrary,  takes  a pleafure 
in  difplaying  his  fuperiority,  u and  is  willing  to  incur  the 
ipe&ator’s  diilike,  fo  he  does  but  excite  his  attention.” 

• Another  point  of  view  which  men  have  in  drefting,  is  to 
increafe  the  fize  of  their  figure;  and  to  take  up  more  room 
in  the  world  than  Nature  feems  to  have  allotted  them.  We 
defire  to  fwell  out  our  clothes  by  the  ftifFnefs  of  art,  and 
raife  our  heels,  while  we  add  to  the  largenefs  of  our  heads. 
How  bulky  foever  our  drefs  maybe,  our  vanities  are  fill! 
more  bulky.  ^The  largenefs  of  the  do&ors  wig  arifes  from 
the  fame  pride  with  the  fmallnefs  of  the  beau’s  queue. 
Both  want  to  have  the  fize  of  their  underftanding  meafured 
by  the  fize  of  their  heads. 

There  are  forrie  modes  that  feem  To  have.a  more  reafon- 
able  origin,  which  is  to  hide  or  to  leflen  the  defers  of  Na- 
ture. To  take  men  altogether,  there  are  many  more  de- 
formed and  plain,  than  beautiful  and  fhapely.  The  fottner, 
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as  being'  the  moft  numerous,  give  law  to  faftiion;  and  their 
laws  are  generally  fuch  as  are  made  in  their  own  favour. 
The  women  begin  to  colour  their  cheeks  with  red,  when  the 
natural  rofes  are  faded  $ and  the  younger  are  obliged  to 
fubmit,  though  not  compelled  by  the  fame  neceftity.  In  all 
parts  of  the  world,  this  cuftom  prevails  more  or  lefs;  and 
powdering  and  frizling  the  hair,  though  not  fo  general, 
feem  to  have  arifen  from  a fimilar  control. 

But  leaving  the  draperies  of  the  human  picture,  let  us  re- 
turn to  the  figure*  unadorned  by  Art.  Man’s  head,  whether 
confidered  externally  or  internally,  is  differently  formed 
f rom  that  of  all  other  animals,  the  monkey-kind  only  ex- 
cepted, in  which  there  is  a ftriking  fimilitude.  There  are 
fome  differences,  however,  which  we  (hall  take  notice  of  in 
another  place.  The  bodies  of  all  quadruped  animals  are 
covered  with  hair;  but  the  head  of  man  feems  the  part  moft 
adorned;  and  that  more  abundantly  than  in  any  other  ani- 
mal. 

There  is  a very  great  variety  in  the  teeth  of  all  animals  3 
fpme  have  them  above  and  below ; others  have  them  in  the 
under  jaw  only : in  fome  they  ftand  feparate  from  each  other  3 
while  in  fome  they  are  continued  and  united.  The  palate 
of  fome  fifties  is  nothing  elfe  but  a bony  plate  ftudded  with 
points,  which  perform  the  oflices  of  teeth.  All  thefe  fub«, 
ftances,  in  every  animal,  derive  their  origin  from  the  nerves 5 
the  fubftance  of  the  nerves  hardens  by  being  expofed  to  the 
air;  and  the  nerves  that  terminate  in  the  mouth,  being  thug 
expofed,  acquire  a bony  folidity.  In  this  manner,  the  teeth 
and  nails  are  formed  in  man;  and  in  this  manner  alfo,  the 
beak,  the  hoofs,  the  horns,  and  the  talons  of  other  animals, 
are  found  to  be  produced.. 

The  neck  fuppojts  the  head,  and  unites  it  to  the  bodv. 
This  part  is  much  more  confiderable  in  the  generality  of 
quadrupeds,  than  in  man.  But  filhes  and  other  animals 
tnat  want  lungs  Similar  to  ours,  have  no  neck  whatfoeyer* 
Birds,  in  general,  have  the  neck  longer  than  any  other  kind 
ot  animals : tliofe  'of  them,  which  have  flaort  claws,  have 
alfo  fhort  necks ; thofe,  on  the  contrary,  that  have  them 
long,  are  found  to  have  the  neck  in  proportion.  “ In  men, 
there  is  a lump  upon  the  wind-pipe,  formed  by  the  thyroid 
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cartilage,  which  is  not  to  be  feen  in  women;  an  Arabian 
fable  fays,  that  this  is  a part  of  the  original  apple,  that  has 
{tuck  in  the  man’s  throat  by  the  way,  but  that  the  woman 
{wallowed  her  part  of  it  down.” 

The  human  breaft  is  outwardly  formed  in  a very  different 
manner  from  that  of  other  animals.  It  is  larger  in  propor- 
tion to  the  fize  of  the  body ; and  none  but  man,  and  fuch 
animals  as  make  ufe  of  their  fore-feet  as  hands,  fuch  as  mon- 
kies,  bats,  and  fqttirrels,  are  found  to  have  thofe  bones 
called  the  clavicles , or,  as  we  ufually  term  them,  the  collar - 
'bones*.  The  breafts  in  women  are  larger  than  in  men  ; how- 
ever, they  feem  formed  in  the  fame  manner;  and,  fometimes, 
milk  is  found  in  the  breads  of  man,  as  well  as  in  thofe  of 
women.  Among  animals,  there  is  a great  variety  in  this 
part  of  the  body.  The  teats  of  fome,  as  in  the  ape  and  the 
elephant;  are  like  thofe  of  men,  being  but  two,  and  placed 
on  each  fide  of  the  bread.  The  teats  of  the  bear  amount  to 
four.  The  (beep  has  but  two,  placed  between  the  hinder 
legs*  Other  animals,  fuch  as  the  bitch,  and  the  fow,  have 
them  all  along  the  belly;  and,  as  they  produce  many  young, 
they  have  a great  many  teats  for  their  fupport.  The  form 
alfo  of  the  teats,  varies  in  different  animals;  and,  in  the  fame 
animal,  at  different  ages.  The  bofpm  in  females,  feems  to 
unite  all  our  ideas  of  beauty,  where  the  outline  is  cbntinually 
changing,  and  the  gradations  are  foft  and  regular. 

« ^lie  graceful  fall  of  the  (boulders,  both  in  man  and  wo- 
man,.conllitute  n0  fmaU  part  of  beauty.  In  apes,  though, 
ctherwife  made  like  us,  the  {boulders  are  high,  and  drawn 
upon  each  fide  towards  the  ears.  In  man  they  fail  by  a 
gentle  declivity  ; and  the  more  fo,  in  proportion  to  the 
beauty  of  his  form.  In  fad,  being  high-lhouldered,  is  not 
without  reafon  confidered  as  a deformity,  for  we  find  very 
fickly  perfons  are  always  fo  ; and  people  when  dying  are 
ever  feen  with  their  (boulders  drawn  up  in  a furprifing  man- 
ner The  mufcles  that  ferve  to  raife  the  ribs,  mofily  rife 
near  the' (boulders;  and  the  higher  we  raife  the  lhoulders, 
we  the  more  eafdy  raife  the  ribs  likewife.  It  happens, 
therefore,  in  the  fickly,  and  the  dying,  who  do  not  breathe 

* Mr , - B ii ffon s , that  none. but  monkies  have  them,  but  this  is  an  over- 
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Without  labour,  that  to  raife  the  rib',  they  are  obliged  to  call 
in  the  affillance  of  the  fhoirlders  ; ‘and  thus  their  bodies  af- 
fume  from  habit,  that  form  which  they  are  fo  frequently 
obliged  to  affume;  Women  with  child  alfo,  are  ufuallyfeen 
to  be  high-fhouidered  •,  for  the  weight  of  the  inferior  parts 
drawing  down  the  ribs,  they  are  obliged  to  ufe  every  effort 
to  elevate  them,  and  thus  they  raife  the  fhoulders  of  courfe. 
During  pregnancy,  alfo,  the  fhape,  not  only  of  the  fhoulders, 
but  alfo  of  the  bread,  and  even  the  features  of  the  face,  are 
greatly  altered  ; for  the  whole  upper  fore-part  of  the  body  is 
covered  with  a broad  thin  (kin,  called  the  myoides j which 
being,  at  that  time,  drawn  down,  it  alfo  draws  down  with  it 
the  fkin,  and,  confequently,  the  features  of  the  face.  By 
thefe  means,  the  vifage  takes  a particular  form  *,  the  lower 
eye-lids,  and  the  corners  of  the  mouth,  are  drawn  down- 
wards ; fo  that  the  eyes  are  enlarged,  and  the  mouth  length- 
ened : and  women,  in  thefe  circumftances,  are  faid  by  the 
midwives,  to  be  all  rncath  and  eyes.” 

The  arms  of  men  but  very  little  refemble  the  fore-feet  of 
quadrupeds,  and  much  lefs  the  wings  of  birds.  The  ape  is 
the  only  animal  that  is  poffeffed  of  hands  and  arms ; but 
thefe  are  much  more  rudely  fafhioned,  and  with  lefs  exadk 
proportion  than  in  men  *,  w the  thumb  not  being  fo  well  op- 
pofed  to  the  fell  of  the  fingers,  in  their  hands,  as  in  ours.” 
The  form  of  the  back  is  not  much  different  in  man  from 
that  of  other  quadruped  animals,  only  that  the  reins  are 
more  mufcular  in  him,,  and  ftronger.  The  buttock,  how- 
ever, in  man,  is  different  from  that  of  all  other  animals 
whatfoever.  What  goes  by  that  name  in  other  creatures,  is 
only  the  upper  part  of  the  thigh  : man  being  the  only  ani- 
mal that  fupports  himfelf  perfectly  ere£t,  the  largenefs  of 
this  part  is  owing  to  the  peculiarity  of  his  pofition. 

Man’s  feet,  alfo  are  different  from  thofe  of  all  other  ani- 
mals, thofe  even  of  apes  not  excepted.  The  foot  of  the  ape 
is  rather  a kind  of  awkward  hand  j its  toes,  or  rather  fingers, 
are  long,  and  that  of  the  middle  longeft  of  all.  This  foot 
alfo  wants  the  heel,  as  in  man ; the  foie  is  narrower,  and  lefs 
adapted  to  maintain  the  equilibrium  of  the  body  in  walking, 
dancing  or  running.  •' 
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, The  nails  are  lefs  in  man  than  in  any  other  animal1.  If 
they  were  much  longer  than  the  extremities  of  the  fingers, 
they  would  rather  be  prejudicial  than  ferviceable,  and  ob- 
ftruCt  the  management  of  the  hand.  Such  favages  as  let 
them  grow  long  make  ufe  of  them  in  fleaing  animals,  in 
tearing  their  flelh,  and  fuch  like  purpofes  ; however,  though 
their  nails  are  confnlerably  larger  than  ours,  they  are  by  no 
means  to  be  compared  to  the  hoofs  or  the  claws  of  other  ani- 
mals. u They  may  fometimes  be  feen  longer,  indeed,  than 
the  claws  of  any  animal  whatfoever  ; as  we  learn  that  the 
nails  of  fome  of  the  learned  men  in  China  are  longer  than 
their  fingers.  But  thefe  want  that  folidity  which  might 
give  force  to  their  exertions  ; and  could  never,  in  a ftate  of 
nature,  have  ferved  them  for  annoyance  or  defence.” 

There  is  little  known  exactly  with  regard  to  the  propor- 
tion of  the  human  figure ; and  the  beauty  of  the  bed  ftatues 
is  better  conceived  by  obferving  than  by  meafuring  them. 
The  ftatues  of  antiquity,  which  were  at  firft  copied  after  the 
human  form,  are  now  become  the  models  of  it  *,  nor  is  there 
one  man  found  whofe  perfon  approaches  to  thofe  inimitable 
performances  that  have  thus,  in  one  figure,  united  the  per- 
fections of  many.  It  is  fufficient  to  fay,  that,  from  being  at 
firft  models,  they  are  now  become  originals ; and  are  ufed 
to  correCt  the  deviations  in  that  form  from  whence  they 
were  taken.”  I will  not,  however,  pretend  to  give  the  pro- 
portions of  the  human  body  as  taken  from  thefe,  there  being 
nothing  more  arbitrary,  and  which  good  painters  themfelves 
fo  much  contemn.  Some,  for  inftance,  who  have  ftudied  af- 
ter thefe,  divide  the  body  into  tea  times  the  length  of  the 
fasce,  and  others  into  eight.  Some  pretend  to  tell  us,  that 
there  is  a fimilitude  of  proportion  in  different  parts  of  the 
body.  Thus,  that  the  hand  is  the  length  of  the  face  ; the 
thumb  the  length  of  the  nofe  5 the  fpace  between  the  eyes 
is  the  breadth  of  aii  eye  ; that  the  breadth  of  the  thigh,  at 
thickeft,  is  double  that  of  the  thickeft  part  of  the  leg,  and 
treble  the  fmalleft  •,  that  the  arms  extended  are  as  long  as  the 
figure  is  high ; that  the  legs  and  thighs  are  half  the  length 
of  the  figure.  All  this,  however,  is  extremely  arbitrary; 
and  the  excellence  of  a fhape,  or  the  beauty  of  a ftatue,  re- 
fults  from  the  attitude  and  rofition  of  the -whole,  rather  than 
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any  eftabliftied  meafurements,  begun  without  experience, 
and  adopted  by  caprice.  In  general,  it  may  be  remarked, 
that  the  proportions  alter  in  every  age,  and  are  obvioully 
different  in  the  two  fexes.  In  woman,  the  (boulders  are  nar- 
rower, and  the  neck  proportionably  longer  than  in  men. 
The  hips,  alfo,  are  confiderably  larger,  and  the  thighs  much 
fhorter  than  in  men.  Thefe  proportions,  however,  vary 
greatly  at  different  ages.  In  infancy  the  upper  parts  of  the 
body  are  much  larger  than  the  lower  5 the  legs  and  thighs  do 
not  conftitute  any  thing  like  half  the  height  of  the  whole 
figure  ; in  proportion  as  the  child  increafes  in  age,  the  infe- 
rior parts  are  found  to  lengthen  > fo  that  the  body  is  not 
equally  divided  until  it  has  acquired  its  full  growth. 

The  fize  of  men  varies  confiderably.  Men  are  faid  to  be 
tall  who  are  from  five  feet  eight  inches  to  fix  feet  high.  The 
middle  ftature  is  from  five  feet  five  to  five  feet  eight : and 
thefe  are  faid  to  be  of  fmall  ftature  who  fall  under  thefe 
meafures.  “ However,  it  ought  to  be  remarked,  that  the 
fame  perfon  is  always  taller  when  he  rifes  in  the  morning, 
than  upon  going  to  bed  at  night ; and  fometimes  there  is  an 
inch  difference ; and  I have  feen  more.  Few  perfons  are 
fenfible  of  this  remarkable  variation  5 and,  I am  told,  it  was 
firft  perceived,  in  England,  by  a recruiting  officer.  He  often 
found  that  thofe  men  whom  he  had  enlifted  for  foidiers,  and 
anfwered  to  the  appointed  ftandard  at  one  time,  fell  ftiort  of 
it  when  they  came  to  be  meafured  before  the  colonel,  at  the 
head-quarters.  This  dimunition  in  their  fize  proceeded 
from  the  different  times  of  the  day,  and  the  different  ftates 
of  the  body  when  they  happened  to  be  meafured.  If,  as  was 
faid,  they  were  meafured  in  the  morning,  after  the  night’s 
refreffiment,  they  were  found  to  be  commonly  half  an  inch, 
and  very  often  a whole  inch  taller  than  if  meafured  after  the 
fatigues  of  the  day ; if  they  were  meafured  when  freffi  in 
the  country,  and  before  a long  fatiguing  march  to  the  re- 
giment, they  were  found  to  be  an  inch  taller  than  when  they 
arrived  at  their  journey’s  end.  All  this  is  now  well  known 
among  thofe  who  recruit  for  the  army ; and  the  reafon  of 
this  difference  of  ftature  is  obvious.  Between  all  the  joints 
of  the  back-bone,  which  is  compofed  of  feveral  pieces,  there 
is  a glutinous  liquor  depofited,  which  fexves,  like  oil  in  a ma« 
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chine,  to  give  the  parts  an  eafy  play  upon  each  other.  This 
lubricating  liquor,  or  fyriovia,  as  the  anatomifts  call  it;  is 
poured  in  during  the  feafon  of  repofe,  and  is'  confumed  by 
exercife  and  employment ; fo  that  in  a body,  after  hard  la- 
bour, there  is  fcarce  any  of  it  remaining;  but  all  the  joints 
grow  ftiff,  arid  their  motion  becomes  hard  and  painful.  It 
is  from  hence,  therefore,  that  the  body  dimimfhes  in  feature. 
For  this  moifture  being  drained  away,  from  between  the 
numerous  joints  df  the 'back-bone,  they  lie' clofer  upon  each 
other  ; and  their  whole  length  is  thus  very  fenfibly  dimi- 
nifhed  ; but  fleep,  by  reftoring  the  fluid,  again  fwells  the 
fpaces  between  the  joints,  and  the  whole  is  extended  to  its 
former  dimenfionS.  - • ' - ■ - ^ 

“ As  the  human  body  is  thus  often  found  to  differ  frbm 
itfelf  in  fize,  fo  it  is  found  to  differ  in  its  weight  alfo ; and 
the  fame  perfon,  without  any  apparent  caufe,  is  found  to  be 
heavier  at  one  tirrie  than  another.  If,  after  having  eaten  a 
hearty  dinner,  or  having  drank  hard,  the  perfon  fhould  find 
himfelf  thus  heavier,  it  would  appear  no  way  extraordinary ; 
but  the  fa is,  the  body  is  very1  often  found  heavier  fome 
hours  after  eating  a hearty  meal  than  immediately  fucceed- 
ing  it.  If,  for  inftance,  a perfon,  fatigued  by  a hard  day's 
labour,  fhould  eat  a plentiful  fupper,  and  then  get  himfelf 
weighed  upon  going  to  bed  ; after  fleeping  foundly;  if  he  is 
again  weighed,  he  will  find  himfelf  con fiderably  heavier  than 
before  ; and  this  difference  is  often  found  to-  amount  to  a 
pound,  or  fometimes  to  a pound  and  a half.  From  whence 
this  adventitious  weight  is  derived  is  not  eafy  to  conceive ; 
the  body  during  the  wrhole  night,  appears  rather  plentifully 
perfpiring  than  imbibing  any  fluid,  rather  lofing  than’  gain- 
ing moifture  : however,  we  have  no  reafon  to  doubt  but  that 
either  by  the  lungs,  or,  perhaps,  by  a peculiar  fet  of  pores, 
it  is  all  this  time  inhaling  a quantity  of  fluid,  which  thus  in- 
creafes  the  weight  of  the  whole  body,  upon  being  weighed 
the  next  morning 

Although  the  human  body  is  externally  more  delicate  than 
any  of  the  quadruped  kind,  it  is,  notwithftanding,  extremely 

**  From  this  experiment,  alfo,  the  learned  may  gather  upon  what  a weak 
foundation  the  whole  doctrine  of  the  San&orian  perfpiration  is  built  j but 
this  difquiiltior.  more  properly  belongs  to  medicine  than  natural  hiftory. 
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mufcular ; and,  perhaps,  for  its  fize,  flronger  than  that  of 
any  other  animal.  If  we  Ihould  offer  to  compare  the  ftrength 
of  the  lion  with  that  of  man,  we  fhould  confider  that  the 
claws  of  this  animal  give  us  a falfe  idea  of  its  power;  we 
afcribe  to  its  force  what  is  only  the  effeCls  of  its  arms. 
Thofe  which  man  has  received  from  Nature  are  not  offenfive ; 
happy  had  Art  never  furnilhed  him  with  any  more  terrible 
than  thofe  which  arm  the  paws  of  the  lion. 

But  there  is  another  manner*  of  comparing  the  ftrength 
of  man  with  that  of  other  animals  ; namely,  by  the  weights 
which  either  can  carry.  We  are  allured  that  the  porters  of 
Conftantinople  carry  burdens  of  nine  hundred  pounds 
weight:  Mr.  Defaguliers  tells  us  of  a man,  who,  by  dif- 
tributing  weights  in  fuch  a manner  as  that  every  part  of  his 
body  bore  its  (hare,  he  was  thus  able  to  raife  a weight  of  two 
thoufand  pounds.  A horCe,  which  is  about  feven  times  our 
bulk,  would  be  thus  able  to  raife  a weight  of  fourteen  thou- 
fand pounds,  if  its  ftrength  were  in  the  fame  proportion f. 
“ But  the  truth  is,  a horfe  will  not  carry  upon  its  back  above 
a w’eight  of  two  or  three  hundred  pounds ; while  a man  of 
confelfedly  inferior  ftrength,  is  thus  able  to  fupport  two 
thoufand.-  Whence -comes  this  feeming  fuperiority?  The 
anfwer  is  obvious.  Becaufe  the  load  upon  man’s  Ihoulders 
is  placed  to  the  greateft  advantage  ; while,  upon  the  horfe’s 
back,  it  is  placed  at  the  greateft:  difadvantage.  Let  us  fup- 
pofe,  for  a moment,  the  man  Handing  as  upright  as  polftble, 
under  the  great  load  abovementidned.  It  is  obvious  that  all 
the  bones  of  his  body  may  be  compared  to  a pillar  fupport- 
ing  a building,  and  that  his  mufcles.have  fcarce  any  {hare  in 
this  dangerous  duty.  However,  they  are  not  entirely  in- 
active ; as  man,  let  him  Hand  never  fo  upright,  will  have 
fome  bending  in  the  different  parts  of  his  body.  The  mufcles, 
therefore,  give  the  bones  fome  afftftance,  and  that  with  the 
greateft  polftble  advantage.  In  this  manner,  a man  has  been 
found  to  fupport  two  thoufand  weight ; but  may  be  capable 
of  fuppcrting  a Hill  greater.  The  manner  in  which  this  is 
done,  is  by  {trapping  the  ldad.  round  the  Ihoulders  of  the 

* Mr.  Buffon  calls  it  a better  mariner;  but  this  is  not  the  cafe. 

•j-  Mr.  Buffon  carries  this  fubjeft  no  farther;  and  thus  far,  without  expla- 
nation, it  is  erroneous.  - - - 
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perfon  who  is  to  tear  it,  by  a machine,  fomething  like  that 
by  which  miik-veffejs  or  water-buckets  are  carried.  The 
load  being  thus  placed  on  a fcaffpld,  on  each  fide,  contrived 
for  that  purpofe,  and  the  man  (landing  ere£t  in  the  midft, 
all  parts  of  the  fcaffold,  except  that  where  the  man  (lands, 
are  made  to  (ink  ; and  thus  the  man  maintaining  his  por- 
tion, the  load,  whatever  it  is,  becomes  fufpended,  and  the 
column  of  his  bones  rnay  be  fairly  faid  to  fupport  it.  If, 
however,  he  (hpuld  but  ever  fe  little  give  way,  he  mud  ine- 
vitably drop  *,  and  no  power  of  his  can  raife  the  weights 
again.  But  the  cafe  is  very  different  with  regard  to  a load 
laid  upon  a horfe.  The  column  of  the  bones  there  lies  a dif- 
ferent way,  and  a weight  of  five  hundred  pounds,  as  I am 
told,  would  break  the  back  of  the  drongeft  horfe  that  could 
be  found.  The  great  force  of  a horfe,  and  other  quadru- 
peds, is  exerted  when  the  load  is  in  fuch  a petition  as  that 
the  column  of  the  bones  can  be  properly  applied,  which  is 
lengthwife.  When,  therefore,  we  are  to  eftimate  the  com- 
parative llrength  of  a horfe,  we  are  not  to  try  what  he  can 
carry,  but  what  he  can  draw ; and,  in  this  cafe,  his  amazing 
fuperiority  over  man  is  eafily  difeerned  5 for  one  horfe  can 
draw  a load  that  ten  men  cannot  move.  And  in  feme  cafes 
it  happens  that  a draught-horfe  draws  the  better  for  being 
fomewhat  loaded  5 for,  as  the  peafants  fay,  the  load  upon  the 
back  keeps  him  the  better  to  the  ground.” 

There  is  dill  another  way  of  eftimating  human  ftrengtb 
by  the  perfeverance  and  agility  of  our  motions.  Men,  who  are 
exercifed  in  running,  outftrip  horfes ; or,  at  lead,  hold  their 
fpeed  for  a longer  continuance.  In  a journey,  alfo,  a man 
will  walk  down  a horfe ; and,  after  they  have  both  continued 
to  proceed  for  feveral  days,  the  horfe  will  be  quite  tired,  and 
the  man  will  be  frefher  than  in  the  beginning.  The  king’s 
meflengers  of  Ifpahan,  who  are  runners  by  profeffion,  go 
thirty-fix  leagues  in  fourteen  hours.  Travellers  afrure  us, 
that  the  Hottentots  outdrip  lions  in  the  chaee  j and  that  the 
favages,  who  hunt  the  elk,  purfue  with  fuch  fpeed,  that  they 
iit  lad  tire  down,  and  take  it.  We  are  told  many  very  fur- 
prifing  things  of  the  great  fwiftnefs  pf  the  favages,  and  of 
the  long  journeys  they  undertake,  on  foot,  through  the  mod 
craggy  mountains,  where  there  are  no  paths  to  dire<£t,  npy 
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houfes  to  entertain  them.  They  are  faid  to  perform  a jour- 
ney of  twelve  hundred  leagues  in  lefs  than  fix  weeks.  “But 
notwithftanding  wdiat  travellers  report  of  this  matter,  I have 
been  allured,  from  many  of  our  officers,  and  foldiers,  who 
compared  their  own  fwiftnefs  with  that  of  the  native  Ameri- 
cans, during  the  laft  war,  that  although  the  favages  held  out, 
and,  as  the  phrafe  is,  had  better  bottoms,  yet,  for  a fpurt, 
the  Englishmen  were  more  nimble  and  fpeedy.” 
Nevertheless,  in  general,  civilized  man  is  ignorant  of  his 
own  powers  ; he  is  ignorant  how  much  he  lofes  by  effemi- 
nacy ; and  what  might  be  acquired  by  habit  and  eSercife. 
Here  and  there,  indeed,  men  are  found  among  us  of  extra- 
ordinary ftrength ; but  that  ftrength,  for  want  of  opportu- 
nity, is  feldom  called  into  exertion.  <s  Among  the  ancients 
it  was  a quality  of  much  greater  ufe  than  at  prefent ; as  in 
war  the  fame  man  that  had  ftrength  fufficient  to  carry  the 
heavieft  armour,  had  ftrength  fufficient  alfo  to  ftrike  the  moft 
fatal  blow.  In  this  cafe,  his  ftrength  was  at  once  his  pro- 
tection and  his  power.  We  ought  not  to  be  furprifed,  there- 
fore, when  we  hear  of  one  man  terrible  to  an  army,  and 
irrefiftible  in  his  career,  as  we  find  fome  generals  reprefented 
in  ancient  hiftory.  But  we  may  be  very  certain  that  this 
prowefs  was  exaggerated  by  flatter)-,  and  exalted  by  terror. 
An  age  of  ignorance  is  ever  an  age  of  wonder.  At  fuch 
times,  mankind,  having  no  juft  ideas  of  the  human  powers, 
are  willing  rather  to  represent  what  they  with  than  what  they 
know- ; and  exalt  human  ftrength,  to  fill  up  the  whole  fphere 
of  their  limited  conceptions.  Gteat  ftrength  is  an  accidental 
thing  ; two,  or  three,  in  a country,  may  poffefs  it ; and  thefe 
may  have  a claim  to  heroifm.  But  what  may  lead  us  to 
doubt  of  the  veracity  of  thefe  accounts  is,  that  the  heroes  of 
Antiquity  are  reprefented  as  the  fons  of  heroes;  their 
amazing  ftrength  is  delivered  down  from  father  to  fon  ; and 
this  we  know  to  be  contrary  to  the  courfe  of  Nature. 
Strength  is  not  hereditary ; although  titles  are : and  I am 
vety  much  induced  to  believe,  that  this  great  tribe  of  heroes, 
who  were  all  reprefented  as  the  defcendants  of  heroes, 
are  more  obliged  to  their  titles  than  to  their  ftrength,  for 
their  characters.  With  regard  to  the  {hilling  characters  in 
Homer,  they  are  all  reprefented  as  princes,  and  as  the  fons 
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of  princes ; while  we  are  told  of  fcarce  any  fhare  of  prowefs 
in  the  meaner  men  of  the  army ; who  are  only  brought  into 
the  field  for  thefe  to  protect,  or  to  daughter.  But  nothing 
can  be  more  unlikely  than  that  thofe  men,  who  were  bred 
in  the  luxury  of  courts,  fhould  be  ftrong  ; while  the  whole 
body  of  the  people,  who  received  a plainer  and  fimple  edu- 
cation, (Lould  be  comparatively  weak.  Nothing  can  be  more 
contrary  to  the  general  laws  of  Nature,  than  that  all  the  fons 
of  heroes  fhould  thus  inherit  not  only  the  kingdoms,  but  the 
ftrength  of  their  forefathers;  and  we  may  conclude,  that 
they  owe  the  greatefl  (hare  of  their  imputed  ftrength  rather 
to  the  dignity  of  their  ftations  than  the  force  of  their  arms  ; 
and,  like  all  fortunate  princes,  their  flatterers  happened  to 
be  believed.  In  later  ages,  indeed,  we  have  fome  accounts 
of  amazing  ftrength,  which  we  can  have  no  reafon  to  doubt 
of.  But  in  thele,  Nature  is  found  to  purfue  her  ordinary 
courfe  ; and  we  find  their  ftrength  accidental..  We  find 
thefe  ftrong  men  among  the  loweft  of  the  people,  and  gra- 
dually rifing  into  notice,  as  this  fuperiority  had  more  oppor- 
tunity of  being  feen.  Of  this  number  was  the  Roman  tri- 
bune, who  went  by  the  name  of  the  fecond  Achilles ; who, 
with  his  own  hand,  is  faid  to  have  killed,  at  different  times, 
three  hundred  of  the  enemy ; and  when  treacheroufly  fet 
upon,  by  twenty-five  of  his  own  countrymen,  although  then 
paft  his  fixtieth  year,  killed  fourteen  of  them  before  he  was 
flain.  Of  this  number  was  Milo,  who,  when  he  flood  up- 
right, could  not  be  forced  out  of  his  place.  Pliny,  alfo,  tells 
us  of  one  Athanatus,  who  walked  acrofs  the  ftage  at  Rome! 
loaded  with  a breaft-plate  weighing  five  hundred  pounds, 
and  bufkins  of  the  fame  weight.  But  of  all  the  prodigies  of 
ftrength,  of  whom  we  have  any  accounts  in  Roman  hiftory, 
Maximin,  the  emperor,  is  to  be  reckoned  the  foremoft. 
Whatever  we  are  told  relative  to  him  is  well  attefted ; his 
character  was  too  exalted  not  to  be  thoroughly  known  ; and 
that  very  ftrength,  for  which  he  was  celebrated,  at  laft  pro- 
cured him  no  lefs  a reward  than  the  empire  of  the  world. 
Maximin  was  above  nine  feet  in  height,  and  the  beft  propor- 
tioned man  in  the  whole  empire.  He  was  by  birth  a Thra- 
cian ; and,  from  being  a fimple  herdfman,  rofe  through  the 
gradations  of  office,  until  he  came  to  be  Emperor  of  Rome. 


; ANIMALS. 


2 95 


The  firft  opportunity  he  had  of  exerting  his  ftrength,  was 
in  the  prefence  of  all.  the  citizens,  in  the  theatre,  where  he 
overthrew  twelve  of  the  ftrongeft  men,  in  wreftling,  and 
outftript  two  of  the  fleeceft  horfes,  in  running,  all  in  one 
day.  He  could  draw  a chariot  loa'den,  that  two  ftrong  horfes 
could  pot  move  ; he  could  break  a horfe’s  jaw  with  a blow 
of  his  fill ; and  its  thigh  with  a kick.  In  v/ar  he  was  always 
> forcmoft,  and  invincible;  happy  had  it  been  for  him  and, 
- his  fubje£U,  if,  from  being  formidable  to  his  enemies,  he 
had  not  become  ftili  more  to  to  his  fubje£ls ; he  reigned,  for 
dome  time,  with  all  the  world  his  enemy;  all  mankind  wilh- 
ing  him  dead,  .yet  none  daring  to  ftrike  the  blow.  As  if  for- 
tune had  refoived  that  through  life  he  fhould  continue  un- 
conquerable, he  was  killed  at  laft  by  bis  own  foldiers,  while 
he  was  deeping.  We  have  many  other  in  fiances,  in  later 
ages,  of  very  great  ftrength,  and  not  fewer  of  amazing 
fwiftnefs ; but  thefe,  merely  corporeal  perfections,  are  now 
-confidered  as  of  fmall  advantage,  either  in  war  or  in  peace. 
The  invention  of  gunpowder  has,  in  fo.me  meafure,  levelled 
all  force  to  one ftandard  ; and  has  wrought  a total  change 
in  martial  education  through  all  parts  of  the  world.  In 
peace  alfo,  the  invention  of  new  machines  every  d^y,  and. 
the  application  of  the  ftrength  of  the  lower  animals  to  the 
purpofcs  of  life,  have  rendered  human  ftrength  lefs  valuable. 
The  boaft  of  corporeal  force  is  therefore  consigned  to  favage 
nations, ; where  thofe  arts  not  being  introduced,  it  may  ftili 
be  needful ; but,  in  more  polite  countries,  few  will  be  proud 
of  that  ftrength  which  other  animals  can  be  taught  to  exert 
to  as  ufeful  purpqfes  as  they. 

<c  If  we  compare- the  largenefs  and  thicknefs  of  our  muf- 
cles  with  thofe  of  any  other  animal,  we  (hall  find  that,  in 
this- refpeCt,  we  .have  the  advantage  ; and  if  ftrength,  or 
lwiftnefs  depended  upon  the  quantity  of  mufcular  flefh  alone, 

I believe  that,  in  this  refpeCt,  we  fhould  be  more  aCtive  and 
powerful  than  any  other.  But  this  is  not  the  cafe  ; a great 
deal  more  than  the  fize  of  the  mufcles  goes  to  conftitute  ac- 
tivity, or  force  ; and  it  is  not  he  who  has  the  thickeft  legs 
that  can  make  the  beft  ufe  of  them.  Thofe,  therefore,  who 
have  written  elaborate  treatifes  on  mufcular  force,  and  have 
eftimated  the  ftrength  of  animals  by  the  thicknefs  of  their 
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mufcles,  have  been  employed  to  very  little  purpofe.  It  is, 
in  general,  obferved  that  thin  and  raw-boned  men  are  al- 
ways ftronger  and  more  powerful,  than  fuch  as  are  feemingly 
more  mufcular  ; as  in  the  former  all  the  parts  have  better 
room  for  their  exertions.” 

Women  want  much  of  the  ftrength  of  men  ; and,  in  fome 
countries,  the  ftronger  fex  have  availed  themfelves  of  this 
fuperiority,  in  cruelly  and  tyrannically  enflaving  thofe  who 
were  made  with  equal  pretenfions  to  a (hare  in  all  the  ad- 
vantages life  can  beftow.  Savage  nations  oblige  their  women 
to  a life  of  continual  labour ; upon  them  reft  all  the  drudge- 
ries of  domeftic  duty ; while  the  hufband,  indolently  re- 
clined in  his  hammoc,  is  firft  ferved  from  the  fruits  of  her 
induftry.  From  this  negligent  fituation,  he  is  feldom  rouzed, 
except  by  the  calls  of  appetite,  when  it  is  neceflary,  either 
by  (idling  or  hunting,  to  make  a variety  in  his  entertainments. 
A favage  has  no  idea  of  taking  pleafure  in  exercife ; he  is 
furprifed  to  fee  an  European  walk  forward  for  his  amufe- 
ment,  and  then  return  back  again.  As  for  his  part  he  could 
be  contented  to  remain  for  ever  in  the  fame  fituation,  per- 
fe&ly  fatisfied  with  fenfual  pleafures  and  undifturbed  repofe. 
The  women  of  thefe  countries,  are  the  greateft  (laves  upon 
earth  y fenfible  of  their  weaknefs,  and  unable  to  refill,  they 
are  obliged  to  fuffer  thofe  hardfhips  which  are  naturally  in- 
flifted  by  fuch  as  have  been  taught  that  nothing  but  corpo- 
real force  ought  to  give  pre-eminence.  It  is  not,  therefore, 
till  after  fome  degree  of  refinement,  that  women  are  treated 
with  lenity  ; and  not  till  the  higheft  degree  of  politenefs, 
that  they  are  permitted  to  (hare  in  all  the  privileges  of  man. 
The  firft  impulfe  of  favage  nature  is  to  confirm  their  (lavery ; 
the  next  of  half  barbarous  nations,  is  to  appropriate  their 
beauty ; and  that,  of  the  perfedly  polite,  to  engage  their 
affeaions.  In  civilized  countries,  therefore,  women  have 
united  the  force  of  modefty  to  the  power  of  their  natural 
charms ; and  thus  obtain  that  fuperiority  over  the  mind, 
which  they  are  unable  to  extort  by  their  ftrength. 
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CHAP.  VI, 

OF  SLEEP  AND  HUNGER. 

As  man,  in  all  the  privileges  he  enjoys,  and  the  powers 
he  is  inverted  with,  has  a'fuperiority  over  all  other  animals, 
fo,  in  his  neceffities,  he  Teems  inferior  to  the  meaneft  of 
them  all.  Nature  has  brought  him  into  life  with  a greater 
variety  of  wants  and  infirmities,  than  the  reft  of  her  crea- 
tures, unarmed  in  the  midft  of  enemies.  The  lion  has  na- 
tural arms;  the  bear  natural  clothing;  but  man  is  deftitute 
of  all  fuch  advantages;  and,  from  the  fuperiority  of  his  mind 
alone,  he  is  to  fupply  the  deficiency.  The  number  of  his 
wants,  however,  were  merely  given,  in  order  to  multiply 
the  number  of  his  enjoyments;  fince  the  poflibility  of  being 
deprived  of  any  good,  teaches  him  the  value  of  its  pofTef- 
fion.  Were  men  born  with  thofe  advantages  which  he 
learns  to  poffefs  by  induftry,  he  would  very  probably  enjoy 
them  with  a blunter  relifn  : it  is  by  being  naked,  that  he 
knows  the  value  of  a covering;  it  is  by  being  expofed  to  the 
weather,  that  he  learns  the  comforts  of  a habitation.  Every 
want  thus  becomes  a means  of  pleafure,  in  the  redreffing ; 
and  the  animal  that  has  moft  defires,  may  be  faid  to  be  capa- 
ble of  the  greateft  variety  of  happinefs. 

Befide  the  thoufand  imaginary  wants  peculiar  to  man, 
there  are  two,  which  he  has  in  common  with  all  other  ani- 
mals; and  which  he  feels  in  a more  neceftary  manner  than 
they.  Thefe  are  the  wants  of  deep  and  hunger.  Every 
animal  that  we  are  acquainted  with,  feems  to  endure  the 
want  of  thefe  with  much  iefs  injury  to  health,  than  man; 
and  fome  are  moft  furprifingly  patient  in  fuftaining  both. 
The  little  domeftic  animals  that  we  keep  about  us,  may  often 
fet  a lefTon  of  calm  refignation,  in  fupporting  want  and 
watchfulnefs,  to  the  boafted  philofopher.  They  receive 
their  pittance  at  uncertain  intervals,  and  wait  its  coming 
with  cheerful  expedation.  We  have  inftances  of  the  dog, 
and  the  cat  living  in  this  manner,  without  food,  for  feveral  • 
days;  and  yet  ftill  preferving  their  attachment  to  the  tyrant 
that  oppreffes  them ; ftill  ready  to  exert  their  little  fervices. 
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for  his  amufement  or  defence.  But  the  patience  of  thefe  Is 
nothing,  to  what  the  animals  of  the  foreft  endure.  As  thefe 
moftly  live  upon  accidental  carnage,  fo  they  are  often  known 
to  remain  without  iood  for  feveral  weeks  together.  Nature, 
kindly  folicitous  for  their  fupport,  has  alfo  contra&ed  their 
ilomachs,  to  fuit  them  for  their  precarious  way  of  living ; 
and  kindly,  while  it  abridges  the  banquet,  lelfens  the  necef- 
flity  of  providing  for  it.  But  the  meaner  tribes  of  animals 
are  made  ftill  more  capable  of  fuftaining  life  v/ithqut  food, 
many  of  them  remaining  in  a Hate  of  torpid  indifference  till 
their  prey  approaches,  when  they  jump  upon  and  feize  it. 
In  this  manner,  the  fnake,  or  the  fpider,  continue,  for  feve- 
ral months  together,  to  fubfift  upon  a fingle  meal ; and  fome 
of  the  butterfly  kinds  live  upon  little  or  nothing.  But  it  is 
very  different  with  man;  his  wants  daily  make  their  impor- 
tunate demands;  and  it  is  known,  that  he  cannot  continue 
to  live  many  days  without  eating,  drinking,  and  fleeping. 

Hunger  is  a much  more  powerful  enemy  to  man  than 
watchfulnefs,  and  kills  him  much  fooner.  It  may  be  confi- 
dered  as  a diforder  that  food  removes;  and  that  would 
quickly  be  fatal,  without  its  proper  antidote.  In  fa£l,  it  is 
fo  terrible  to  man,  that  to  avoid  it  he  even  encounters  cer- 
tain death ; and,  rather  than  endure  its  tortures,  exchanges 
them  for  immediate  deftruttion.  However,  by  what  I have 
been  told,  it  is  much  more  dreadful  in  its  approaches,  than 
in  its  continuance ; and  the  pains  of  a famifhing  wretch  de-r 
creafe,  as  his  ftrength  diminifhes.  In  the  beginning,  the 
delire  of  food  is  dreadful  indeed,  as  we  know  by  experience; 
for  there  are  few  who  have  not,  in  fome  degree,  felt  its  ap- 
proaches. But,  after  the  firft  or  fecond  day,  its  tortures  be- 
come lefs  terrible,  and  a total  infenfibility  at  length  comes 
kindly  in  to  the  poor  wretch's  afliftance.  I have  talked  with 
the  captain  of  a {hip,  who  was  one  of  fix  that  endured  it  in 
its  extremities ; and  who  was  the  only  perfon  that  had  not 
loft  his  fenfes,  when  they  received  accidental  relief.  He  af- 
fured  me,  his  pains  at  firft  were  fo  great,  as  to  be  often 
tempted  to  eat  a part  of  one  of  the  men  who  died  ; and  which 
the  reft  of  his  crew  a&ually  for  fome  time  lived  upon:  he 
faid,  that,  during  the  continuance  of  this  paroxyfm,  he  found 
his  pains  infupportable ; and  was  defirous,  at  pne  time,  of 
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anticipating  that  death  which  he  thought  inevitable  : hut  his 
pains,  he  hud,  gradually  decreafed,  after  the  Sixth  day,  (for 
they  had  water  in  the  (hip,  which  kept  them  alive  fo  long) 
and  then  he  was  in  a ftate  rather  of  languor  than  defire ; 
nor  did  he  much  with  for  food,  except  when  he  law  others 
eatings  (and  that  for  a w hile  revived  his  appetite,  though 
with  diminished  importunity.  The  latter  part  of  the  time, 
when  his  health  was  almoft  destroyed,  a thou  land  Strange 
images  rofe  upon  his  mind  5 and  every  one  of  his  fenfes  be- 
gan to  bring  him  wrong  information.  The  m'oft  fragrant 
perfumes  appeared  to  him  to  have  a foetid  fmellj  and  every 
thing  he  looked  at,  took  a greenifh  hue,  and  Sometimes  a 
yellow.  When  he  was  .prefented  with  food  by  the  Ship’s 
company  that  took  him  and  his  men  up,  four  of  whom  died 
ftiortly  after,  he  could  not  help  looking  upon  it  with  loathing, 
in  (lead  of  defire;  and  it  was  not  till  after  four  days,  that  his 
Stomach  was  brought  to  its  natural  tone,  when  the  violence 
of  his  appetite  returned,  with  g fort  cf  canine  eagernefs. 

Thus  dreadful  are  the  effects  of  hunger;  and  yet  when  we 
come  to  affign  thee  a life  that  produces  them,  we  find  thefubjedfc 
involved  in  doubt  and  intricacy.  This  longing  eagernefs  is, 
no  doubt,  given  for  a very  obvious  purpofe;  that  of  reple- 
nifhing  the  body,  wafted  by  fatigue  and  perfpiration.  Were 
not  men  {Simulated  by  fuch  a preffing  monitor,  they  might 
be  apt  to  purfue  other  amufements,  with  a perfeverance  be- 
yond their  power;  and  forget  the  ufeful  hours  of  refresh- 
ment, in  thofe  more  tempting  ones  of  pleafure.  But  hunger 
makes  a demand  that  will  not  be  refufed;  and,  indeed,  the 
generality  of  mankind  Seldom  await  the  call. 

Hunger  has  been  fuppofed  by. fome  to  ariie  from  the  rub- 
bing of  the  coats  of  the  Stomach  againft  each  other,  without 
having  any  intervening  fubftance  to  prevent  their  painful 
attrition.  Others  have  imagined,  that  its  juices,  wanting 
their  neceftary  fupply,  turn  acrid,  or,  as  Some  fay,  pungent; 
and  thus  fret  its  internal  coats,  fo  as  to  produce  a train  of 
the  moft  uneafy  fenfations.  Boerhaave,  who  eftabliihed  his 
reputation  in  phyfic,  by  uniting  the  conje&ures  of  all  thofe 
that  preceded  him,  aferibes  hunger  to  the  united  efreef  cf 
both  thefe  caufes ; and  aflerts,  that  the  pungency  of  the 
gaftric  juices,  and  the  attrition  of  its  coats  againft  each  other 
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caufe  thofe  pains,  which  nothing  but  food  can  remove. 
Thefe  juices  continuing  Hill  to  be  feparated  in  the  ftomach, 
and  every  moment  becoming  more  acrid,  mix  with  the 
blood,  and  infe£t  the  circulation  : the  circulation  being  thus 
contaminated,  becomes  weaker,  and  more  contracted-,  and  the 
whole  nervous  frame  fympathifing,  an  hectic  fever,  and  fome- 
times  madnefs,  is  produced ; in  which  Hate  the  faint  wretch 
expires.  In  this  manner,  the  man  who  dies  of  hunger, 
may  be  laid  to  be  poifoned  by  the  juices. of  his  own  body; 
and  is  deftroyed  lefs  by  the  want  of  nourilhment,  than  by 
the  vitiated  qualities  of  that  which  he  had  already  taken. 

However  this  may  be,  we  have  but  few  inftances  of  men 
dying,  except  at  fea,  of  abfolute  hunger.  The  decline  of 
thofe  unhappy  creatures  who  are  deftitute  of  food,  at  land, 
being  more  flow  and  unperceived.  Thefe,  from  often  being 
in  need,  and  as  often  receiving  an  accidental  fupply,  pafs 
their  lives  between  furfeiting  and  repining;  and  their  confti- 
tution  is  impaired  by  infenfible  degrees.  Man  is  unfit  for  a 
ftate  of  precarious  expectation.  That  (hare  of  provident 
precaution  which  incites  him  to  lay  up  ftores  for  a diftant 
day,  becomes  his  torment,  when  totally  unprovided  againfl: 
an  immediate  call.  The  lower  race  of  animals,  when  fatis- 
fied,  for  the  inflant  moment,  are  perfe&ly  happy  : but  it  is 
otherwife  with  man ; his  mind  anticipates  diltrefs,  and  feels 
the  pangs  of  want  even  before  it  arrefls  him.  Thus  the 
mind,  being  continually  haraflecf  by  the  fituation,  it  at 
length  influences  the  conftitution,  and  unfits  it  for  all  its  func- 
tions. Seme  cruel  diforder,  but' no  way  like  hunger,  feizes 
the  unhappy  fufferer;  fo  that  almoft  all  thofe  men  who  have 
thus  long  lived  by  chance,  and  whofe  every  day  may  be  con- 
fidered  as  an  happy  eicape  from  famine,  are  known  at  lafl: 
to  die  in  reality,  of  a diforder  caufed  by  hunger;  but  which, 
fin  the  common  language,  is  often  called  a broken  heart. 
Some  of  thefe  I have  known  myfelf,  when  very  little  able  to 
relieve  them:  and  I have  been  told,  by  a very  a£tive  and 
worthy  magiftrate,  that  the  number  of  fuch  as  die  in  Lon- 
don for  want,  is  much  greater  than  one  would  imagine — I 
think  he  talked  of  two  thoufand  in  a year  ! 

But  how  numerous  foever  thofe  who  die  of  hunger  may 
be,  many  times  greater,  on  the  other  hand,  are  the  number 
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frf  thofe  who  die  by  repletion.  It  is  not  the  province  of  the 
prefent  page  to  fpeculate,  with  the  phyfician,  upon  the 
danger  of  furfeits ; or  with  the  nioralift,  upon  the  naufcouf- 
nefs  of  gluttony  it  will  only  be  proper  to  o’bferve,  that  as 
nothing  is  fo  prejudicial  to  health  as  hunger  by  cortftraint, 
fo  nothing  is  more  beneficial  to  the  conftitution  than  voluntary 
abftinence.  It  was  not  without  reafon  that  religion  enjoined 
this  duty ; fince  it  anfwered  the  double  purpofc  of  reftoring 
the  health  oppreffed  by  luxury,  and  diminifhed  the  con- 
fumption  of  provifions,  fo  that  a part  might  come  to  the 
poor.  It  fhould  be  the  bufinefs  of  the  legiflature,  therefore, 
to  enforce  this  divine  precept ; and  thus,  by  reflraining  one 
part  of  mankind  in  the  ufe  of  their  fuperfiuities,  to  confult 
for  the  ben  St  of  thofe  who  want  the  neceflaries  of  life. 
The  injunctions  for  abftinence  are  Uriel:  over  the  whole 
Continent  j and  were  rigoroufly  obferved,  evert  among  cur- 
felves,  for  a long  time  after  the  Reformation.  Queen  Eli- 
zabeth, by  giving  her  commands,  upon  this  head  the  air  of 
a political  injudtion,  leflened,  in  a great  meafure,  and,  in 
my  opinion,  very  unwifely,  the  religious  force  of  the  ob- 
ligation. She  enjoined  that  her  fubje&s  fhould  faft  from 
fiefh  on  Fridays  and  Saturdays ; but  at  the  fame  time  de- 
clared, that  this  was  not  commanded  from  motives  of  re- 
ligion, as  if  there  were  any  differences  in  meats,  but  merely 
to  favour  the  confumption  of  fifh,  and  thus  to  multiply  the 
number  of  mariners ; and  alfo  to  fpare  the  flock  of  fheep, 
which  might  be  more  beneficial  in  another  way.  In  this 
manner  the  injundlion  defeated  its  own  force ; and  this  moft 
falutary  law  became  no  longer  binding,  when  it  was  fup- 
pofed  to  come  purely  from  man.  How  far  it  may'-  be  enjoined 
in  the  Scriptures,  I will  not  take  upon  me  to  fay  y but  this 
may  be  afferted,  that  if  the  utmofl  benefit  to  the  individual, 
and  the  moft  extenfive  advantage  to  fociety,  ferve  to  mark 
any  inftitution  as  of  Heaven,  this  of  abftinence  may  be 
reckoned  among  the  foremoft. 

Were  we  to  give  an  hiftory  of  the  various  benefits  that 
have  arifen  from  this  command,  and  how  conducive  it  has 
been  to  long  life,  the  inftances  would  fatigue  with  their 
multiplicity.  It  is  furprifing  to  what  a great  age  the  pri- 
mitive Chriftians  of  the  Eaft,  who  retired  from  perfection 
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in  the  de&rts  of  Arabia,  continued  to  live,  in  all  the  bloom 
of  health,  and  yet  ail  the  rigours  of  abftemious  difcipline. 
Their  common  allowance,  as  we  are  told,  for  four  and 
twenty  hours,  was  twelve  ounces  of  bread,  and  nothing  but 
water.  On  this  fimple  beverage,  St.  Anthony  is  faid.  to 
have  lived  an  hundred  and  five  years  ; James,  the  hermit, 
an  hundred  and  fourj  Arfenius,  tutor  to  the  Emperor  Arcadius 
an  hundred  and  twenty  ; St.  Epiphanius,  an  hundred  and 
fifteen  $ Simeon,  an  hundred  and  twelve  ; and  Rombald,  an 
hundred  and  twenty.  In  this  manner  did  thefe  holy  tem- 
perate men  live  to  an  extreme  old  age,  kept  , cheerful  by 
ftrong  hopes,  and  healthful  by  moderate  labour. 

Abftinence  which  is  thus  voluntary,  may  be  much  more 
eafily  fupported  than  corrdramed  hunger.  Man|s  faid  to  live 
without  food  for  fever*  days  } which  is  the  ufbal  limit  affigned 
him : and,  perhaps,  in  a ft  ate  of  eonftraint,  this  is  the 
longed  time  he  can  furvive  the  want  of  it.  But  in  cafes  of 
voluntary  abftinence,  of  ficknefs,  or  fleeping,  he  has,  been 
known  to  live  much  longer. 

In  the  records  of  the  Tower,  there  is  an  account  of  a 
Scotchman,  imprisoned  for  felony,  who,  for  the  fpace  of  fix. 
weeks,  took  not  the  lead  fudenance,  being  exactly  watched 
during  the  whole  time  i and  for  this,  he  received  the  king’s 

pardon. 

When  the  American  Indians  undertake  long  journies,  and 
when,  confequently,  a dock  of  provifioiis  fuiEcient  to  fup- 
port  them  the  whole  way,  would  be  more  than  they  could 
carry,  in  order  to  obviate  this  inconvenience,  indead  of  car- 
rying the  neceffary  quantity,  they  contrive  a method  of  pal- 
liating their  hunger,  by  f wallowing  pills,  made  of  calcined 
{hells  and  tobacco.  Thefe  pills  take  away  all  appetite,  by 
producing  a temporary  diforder  in  the  domach  and,  no 
doubt,  the  frequent  repetition  of  this  wretched  expedient, 
mud  at  lad  be  fatal.  By  this  means,  however,  they  con- 
tinue feveral  days  without  eating,  cheerfully  bearing  fuch 
extremes  of  fatigue  and  watching,  as  would  quickly  dedroy 
men  bred  up  in  a greater  date  of  delicacy.  For  thofe  arts 
by  which  we  learn  to  obviate  our  necefiities,  do  not  fail  to 
unfit  us  /or  their  accidental  encounter. 

Upon  the  whole,  therefore,  man  is  lefs  able  to  fupport 
hunger  than  any  other  animal  5 and  he  is  not  better  qualified 
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to  fuppoTt  a ftate  of  watchfulnefs.  Indeed,  fleep  feems 
much  more  neceflary  to  him,  than  to  any  other  creature  : 
as,  when  awake,  he  may  be  faid  to  exhauft  a greater  pro- 
portion of  the  nervous  fluid ; and,  confequently,  to  (land 
in  need  of  an  adequate  fupply.  Other  animals,  when  molt 
awake,  are  but  little  removed  from  a (late  of  dumber  ; their 
feeble  faculties,  imprifoned  in  matter,  and  rather  exerted 
by  impulfe  than  deliberation,  require  fleep  rather  as  a cefla- 
tion  from  motion,  than  from  thinking.  But  it  is  otherwife 
with  man  ; his  ideas,  fatigued  with  their  various  excurfions, 
demand  a ceflation,  not  lefs  than  the  body,  from  toil  * and  he 
is  the  only  creature  that  feems  to  require  fleep  from  double 
motives ; not  lefs  for  the  refrefhment  of  the  mental,  than  of 
the  bodily  frame. 

There  are  fome  lower  animals,  indeed,  that  feem  to  fpend 
the  greateft  part  of  their  lives  in  fleep  j but,  properly  fpeaking, 
the  fleep  of  fuch  may  be  confidered  as  a kind  of  death ; and 
their  waking,  a refurredlion.  Flies  and  infe&s,  are  faid  to 
be  a fleep,  at  a time  that  all  the  vital  motions  have  ceafed  ; 
without  refpiration,  without  any  circulation  of  their  juices, 
if  cut  in  piees,  they  do  not  awake,  nor  does  any  fluid  ooze 
out  at  the  wound.  Thefe  may  be  confidered  rather  as  con- 
gealed than  as  fleeping  animals ; and  their  reft,  during 
winter,  rather  as  a ceflation  from  life,  than  a neceflary  re- 
frefhment : but  in  the  higher  ra.es  of  animals,  whofe  blood 
is  not  thus  congealed,  and  thawed  by  heat,  thefe  all  bear 
the  want  of  fleep  much  better  than  man ; and  fome  of  them, 
continue  a long  time  without  Teeming  to  take  any  refrelh- 
ment  from  it  whatfoever. 

But  man  is  more  feeble  5 he  requires  its  due  return  ; and 
if  it  fails  to  pay  the  accuftomed  vifit,  his  whole  frame  is  in 
a fhort  time  thrown  into  diforder ; his  appetite  ceafes ; his 
fpirits  are  dejedled  ; his  pulfe  becomes  quicker  and  harder ; 
and  his  mind,  abridged  of  its  flumbering  vifions,  begins  to 
adopt  waking  dreams.  A thoufand  ftrange  phantoms  arife, 
which  come  and  go  without  his  will : thefe,  which  are 
tranfient  in  the  beginning,  at  laft  take  firm  pofleflion  of  the 
mind,  which  yields  to  their  dominion,  and,  after  a long 
druggie,  runs  into  confirmed  madnefs.  In  that  horrid  ftate, 
the  mind  may  be  confidered  as  a city  without  walls,  open  t9 
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every  Infult,  and  paying  homage  to  every  invader:  every 
idea  that  then  darts  with  any  force,  becomes  a reality ; and 
the  reafon,  over  fatigued  with  its  former  importunities* 
makes  no  head  again d the  tvranical  invafion,  but  fubmits  to 
it  from  mere  imbecility. 

But  it  is  happy  for  mankind,  that  this  date  of  inequietude 
is  feldom  driven  to  an  extreme  ; and  that  there  are  medicines, 
which  feldom  fail  to  give  relief.  However,  man  finds  it 
mpre  difficult  than  any  other  animal  to  procure  fleep  : and 
fome  are  obliged  to  court  its  approaches  for  feveral  hours 
together,  before  they  incline  to  red.  It  is  in  vain  that  all 
light  is  excluded  ; that  all  founds  are  removed  ; that  warmth 
and  foftnefs  confpire  to  invite  it;  the  redlefs  and  bufy  mind 
dill  retains  its  former  activity ; and  Reafon,  that  withes  to 
lay  down  the  reins,  in  fpite  of  herfelf,  is  obliged  to  maintain 
them.  In  this  difagreeable  date,  the  mind  pafles  from 
thought  to  thought,  willing  to  lofe  the  didin&nefs  of  per- 
ception, by  increafing  the  multitude  of  the  images.  At 
lad,  when  the  approaches  of  deep  are  near,  every  obje<d  of 
the  imagination  begins  to  mix  with  that  next  it ; their  out- 
lines become,  in  a manner,  rounder;  a part  of  their  di- 
ftin&ions  fade  away ; and  fleep,  that  enfues,  falhions  out  a 
dream  from  the  remainder. 

If  then  it  Ihould  be  afked  from  what  caufe  this  date  of 
r£pofe  proceeds,  or  in  what  manner  fleep  thus  binds  us  for 
feveral  hours  together,  I mud  fairly  confefs  my  ignorance  ; 
although  it  is  eafy  to  tell  what  philofophers  fay  upon  the 
fubjett.  Sleep,  fays  one  of  them*,  confids  in  a fcarcity  of 
fpirits,  by  which  the  orifices  or  pores  of  the  nerves  in  the 
brain,  through  which  the  fpirits  ufed  to  flow  into  the  nerves, 
being  no  longer  kept  open  by  the  frequency  of  the  fpirits, 
fhut  of  themfelves  ; thus  the  nerves,  wanting  a new  fupply 
of  fpirits,  become  lax,  and  unfit  to  convey  any  impreflion 
to  the  brain.  All  this,  however,  is  explaining  a very 
great  obfcurity  by  fomewhat  more  obfcure  : leaving,  there- 
fore, tho|£  fpirits  to  open  and  {hut  the  entrances  to  the 
brain,  le£  us  be  contented  with  limply  enumerating  the 
effects  of  fleep  upon  the  human  conditution. 

* Rohault. 
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In  fleep,  the  whole  nervous  frame  is  relaxed,  while  the 
heart  and  the  lungs  feem  more  forcibly  exerted.  This  fuller 
circulation  produces  alfo  a fwelling  of  the  mufcles,  as  they 
always  find  who  fleep  with  ligatures  on  any  part  of  their 
body.  This  increafed  circulation  alfo,  may  be  confidered  as 
a kind  of  exercife,  which  is  continued  through  the  frame; 
and,  by  this,  the  perfpiration  becomes  more  copious,  altho* 
the  appetite  for  food  is  entirely  taken  away.  Too  much 
fleep  dulls  the  apprehenfion,  weakens  the  memory,  and  un- 
fits the  body  for  labour  On  the  contrary,  fleep  too  much 
abridged,  emaciates  the  frame,  produces  melancholy,  and 
and  confumes  the  conftitution.  It  requires  fome  care,  there- 
fore, to  regulate  the  quantity  of  fleep,  and  juft  to  take  as  much 
as  will  completely  reftore  Nature,  without  opprefling  it.  The 
poor,  as  Otway  fays,  fleep  little  ; forced,  by  their  fituation, 
to  lengthen  out  their  labour  to  their  neceflities,  they  have 
but  a fhort  interval  for  this  pleafing  refrefhment;  and  I have 
ever  been  of  opinion,  that  bodily  labour  demands  a lefs  quan- 
tity of  fleep  than  mental.  Labourers  and  artizans  are  gene- 
rally fatisfied  with  about  feven  hours  ; but  I have  known 
fome  fcholars  who  ufually  flept  nine,  and  perceived  their  fa- 
culties no  way  impaired  by  overfleeping. 

The  famous  Philip  Barrettiere,  who  was  confidered  as  a 
prodigy  of  learning  at  the  age  of  ^fourteen,  was  known  to 
fleep  regularly  twelve  hours  in  the  twenty-four ; the  ex- 
treme activity  of  his  mind,  when  awake,  in  fome  meafure 
called  for  an  adequate  alternation  of  repofe  : and,  I am  apt 
to  think,  that  when  ftudents  ftint  themfelves  in  this  particu- 
lar, they  leffen  the  waking  powers  of  the  imagination,  and 
weaken  its  moft  ftrenuous  exertions.  Animals  that  fel- 
dom  think,  as  was  faid,  can  very  eafily  difpenfe  with  fleep; 
and  of  men,  fuch  as  think  leaft,  will,  very  probably,  be  fatis- 
fied with  the  fmalleft  (hare.  A life  of  ftudy,  it  is  well  known, 
unfits  the  body  for  receiving  this  gentle  refrefhment ; the  ap- 
proaches of  fleep  are  driven  off  by  thinking  : when,  therefore, 
it  comes  at  laft,  we  fhould  not  be  too  ready  to  interrupt  its 
continuance. 

Sleep  is,  indeed,  to  fome,  a very  agreeable  period  of  their 
exiftence  : and  it  has  been  a queftion  in  the  fchools,  which 
#was  moft  happy,  the  man  who  was  a beggar  by  night,  and  a 
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king  by  day ; or  he  who  was  a beggar  by  day,  and  a king  uy 
night?  It  is  given  in  favour  of  the  nightly  monarch,  by  him 
who  firft  ftarted  the  queftion  : u For  the  dream,”  fays  he, 
“ gives  the  full  enjoyment  of  the  dignity,  without  its  at- 
tendant inconveniences ; while,  on  the  other  hand,  the  king, 
who  fuppofes  himfelf  degraded,  feels  all  the  mifery  of  his 
fallen  fortune,  without  trying  to  find  the  comforts  of  his 
humble  fituation.  Thus,  by  day,  both  Hates  have  their  pe- 
culiar diftreffes  : but,  by  night,  the  exalted  beggar  is  per-  *• 
fedlly  bleffed,  and  the  king  completely  miferable.”  All  this, 
however,  is  rather  fanciful  than  juft  ; the  pleafure  dreams 
can  give  us,  feldom  reaches  to  our  waking  pitch  of  happi- 
nefs : the  mind  often,  in  the  midfi  of  its  higheft  vilionary  fa- 
tisfadlions,  demands  of  itfelf,  whether  it  does  not  owe  them 
to  a dream  ; and  frequently  awakes  with  the  reply. 

But  it  is  feldom,  except  in  cafes  of  the  higheft  delight,  o t 
the  moft  extreme  uneafinefs,  that  the  mind  has  power  thus 
to  difengage  itfelf  from  the  dominion  of  fancy.  In  the  or- 
dinary courfe  of  its  operations,  it  fubrnits  to  thofe  number-** 
lefs  phantaftic  images  that  fucceed  each  other,  and  which, 
like  many  of  our  waking  thoughts,  are  generally  forgotten* 
Of  thefe,  however,  if  any,  by  their  oddity,  or  their  conti- 
nuance, affedt  us  ftrongly,  they  are  then  remembered 5 and 
there  have  been  fome  who  felt  their  impreffions  fo  ftrongly, 
as  to  miftake  them  for  realities,  and  to  rank  them  among  the 
paft  adlions  of  their  lives. 

There  are  others  upon  whom  dreams  feem  to  have  a 
very  different  effect  j and  who,  without  feeming  to  re- 
member their  impreffions  the  next  morning,  have  yet  {hewn, 
by  their  adlions  during  deep,  that  they  were  very  powerfully 
impelled  by  their  dominion.  We  have  numberlefs  inftances 
of  fuch  perfons,  who,  while  afleep,  have  performed  many  of 
the  ordinary  duties  to  which  they  have  been  accuftomed 
when  waking  ; and,  with  a ridiculous  induftry,  have  com- 
pleted by  night,  what  they  failed  doing  by  day.  We  are 
told  in  the  German  Ephemerides,  of  a young  ftudent,  who 
being  enjoined  a fevere  exercife  by  his  tutor,  went  to  bed, 
defpairing  of  accomplifhing  it.  The  next  morning  awaking, 
to  his  great  furprife  he  found  the  talk  fairly  written  out,  and 
{inifned  in  his  own  hand-writing.  He  was  at  firft,  as  the  ac- 
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count  has  it,  induced  to  afcribe  this  ftrange  production  to 
the  operation  of  an  infernal  agent ; but  his  tutor,  willing  to 
examine  the  affair  to  the  bottom,  fet  him  another  exercife, 
(bill  more  fevere  than  the  former,  and  took  precautions  to 
obferve  his  conduct  the  whole  night.  The  young  gentleman, 
upon  being  fo  feverely  talked,  felt  the  fame  inquietude  that 
he  had  done  on  the  former  occafion ; went  to  bed  gloomy 
and  penfive,  pondering  on  the  next  day’s  duty,  and,  after 
fome  time,  fell  alleep.  But  fhortly  after,  his  tutor,  who 
continued  to  obferve  him  from  a place  that  was  concealed, 
was  furprifed  to  fee  him  get  up,  and  very  deliberately  go  to 
the  table  } where  he  took  out  pen,  ink,  and  paper,  drew 
himfelf  a chair,  and  fat  very  methodically  to  thinking : it 
feems,  that  his  being  alleep,  only  ferved  to  ftrengthen  the 
powers  of  his  imagination  ; for  he  very  quickly  and  ealily 
went  through  the  talk  afiigned  him,  put  his  chair  alide,  and 
then  returned  to  bed  to  take  out  the  reft  of  his  nap.  What 
credit  we  are  to  give  to  this  account,  I will  not  pretend  to 
determine  : but  this  may  be  faid,  that  the  book  from  whence 
it  is  taken,  has  fome  good  marks  of  veracity ; fof  it  is  very 
learned,  and  very  dull ; and  is  written  in  a country  noted,  if 
not  for  truth,  at  leaft  for  want  of  invention. 

The  ridiculous  hiftory  of  Arlotto  is  well-known,  who  has 
had  a volume  written,  containing  a narrative  of  the  actions 
of  his  life,  not  one  of  which  was  performed  while  he  was 
awake.  He  was  an  Italian  Francifcan  friar,  extremely  rigid 
in  his  manners,  and  remarkably  devout  and  learned  in  his 
daily  ccnverfation.  By  night,  however,  and  during  his  deep, 
he  played  a very  different  character  from  what  he  did  by 
day,  and  was  often  detected  in  very  atrocious  crimes.  He 
was  at  one  time  detected  in  actually  attempting  a rape,  and 
did  not  awake  till  the  next  morning,  when  he  was  furprifed. 
to  find  himfelf  in  the  hands  of  juftice.  His  brothers  of  the 
convent  often  watched  him  while  he  went  very  deliberately  in- 
to the  chapel,  and  there  attempted  to  commit  facrilege.  They 
fometimes  permitted  him  to  carry  the  chalice  and  the  veft- 
ments  away  into  hi*' own  chamber,  and  the  next  morning 
amufed  themfelves  at  the  poor  man’s  confternation  for  what  he 
had  done.  But  of  all  his  deeping  tranfgreffions,  that  was  the 
mold  ridiculous,  in  which  he  was  called  to  pray  for  the  foul 
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of  a perfon  departed.  Arlotto,  after  having  devoutly  per- 
formed his  duty,  retired  to  a chamber  which  was  {hewn  him 
to  reft  ; but  there  he  had  no  fooner  fallen  afleep,  than  he  be- 
gan to  refleft  that  the  dead  body  had  got  a ring  upon  one  of 
the  fingers,  which  might  be  ufeful  to  him  : accordingly, 
with  a pious  refolution  of  ftealing  it,  he  went  down,  un- 
drefled  as  he  was,  into  a room  full  of  women,  and,  with 
great  compofure,  endeavoured  to  feize  tire  ring.  The  con- 
fequence  was  th*it  he  was  taken  before  the  Iriquifition  for 
witchcraft ; and  the  poor  creature  had  like  to  have  been  con- 
demned, till  his  peculiar  character  accidentally  came  to  be 
known  : however,  he  was  ordered  to  remain  for  the  reft  of 
life  in  his  own  convent,  and  upon  no  account  whatsoever  to 
ftir  abroad. 

What  are  we  to  fay  of  fuch  adlions  as  thefe  *,  or  how  ac- 
count for  this  operation  of  the  mind  in  dreaming  ? It  Ihould 
feem,  that  the  imagination,  by  day,  as  well  as  by  night,  is 
always  employed ; and  that  often  againft,  our  wills,  it  in- 
trudes where  it  is  leaft  commanded  or  defired.  While 
awake,  and  in  health,  this  bufy  principle  cannot  much  de- 
lude us  : it  may  build  caftles  in  the  air,  and  raife  a thoufand 
phantoms  before  us  *,  but  we  have  every  one  of  the  fenfes 
alive  to  bear  teftimony  to  its  falfehood.  Our  eyes  fhew  us 
that  the  profpe£f  is  not  prefent ; our  hearing  and  our  touch* 
depofe  againft  its  reality ; and  our  tafte  and  fmelling  are 
equally  vigilant  in  detecting  the  impoftor.  Reafon,  there- 
fore, at  once  gives  judgment  upon  the  caufe  j and  the  va- 
grant intruder,  Imagination,  is  imprifoned,  or  banifhed  from 
the  mind.  But  in  fleep  it  is  otherwife  ; having,  as  much  as 
pofiible,  put  our  fenfes  from  their  duty,  having  clofed  the 
eyes  from  feeing,  and  the  ears,  tafte,  and  fmelling  from  their 
peculiar  functions,  and  having  diminilhed  even  the  touch  it- 
felf,  by  all  the  arts  of  foftnefs,  the  imagination  is  then  left 
to  riot  at  large,  and  to  lead  the  underftanding  without  an 
oppofer.  Every  incurfive  idea  then  becomes  a reality  ; and 
the  mind,  not  having  one  power  that  can  prove  the  illufion, 
takes  them  for  truths.  As  in  madnefs,  the  fenfes,  from 
ftruggling  with  the  imagination,  are  at  length  forced  to 
fubmit,  fo,  in  fleep,  they  feem  for  a while  foothed  into  the 
like  fubmiflion:  the  fmalleft  violence  exerted  upon  any  one 
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cf  them,  however,  rouzes  all  the  reft  in  their  mutual  de- 
fence \ and  the  imagination,  that  had  for  a while  told  its 
thoufand  falfehoods,  is  totally  driven  away,  or  only  permitted 
to  pafs  under  the  cuftody  of  fuch  as  are  every  moment  ready 
to  deteft  its  impofition. 


CHAP.  VII. 

OF  SEEING*. 

HaVING  mentioned  the  fenfes  as  corre£ting  the  errors 
of  the  imagination,  and  as  forcing  it,  in  fome  meafure,  to 
bring  us  juft  information,  it  will  naturally  follow,  that  we 
fhould  examine  the  nature  of  thofe  fenfes  themfelves : we 
fhall  thus  be  enabled  to  fee  how  far  they  alfo  impofe  on  us, 
and  how  far  they  contribute  to  corredl  each  other.  Let  it 
be  obferved,  however,  that  in  this  we  are  neither  giving  a 
treatife  of  optics,  or  phonics,  but  an  hiftory  of  our  own 
perceptions  : and  to  thofe  we  chiefly  confine  ourfelves.” 

The  eyes  very  foon  begin  to  be  formed  in  the  human  em- 
bryo, and  in  the  chicken  alfo.  Of  all  the  parts  which  the 
animal  has  double,  the  eyes  are  produced  the  fooneft,  and 
appear  the  moft  prominent.  It  is  true,  indeed,  that  in  vivi- 
parous animals,  and  particularly  in  man,  they  are  not  fo 
large  in  proportion,  at  firft,  as  in  the  oviparous  kinds ; ne- 
verthelefs,  they  are  more  fpeedily  developed,  when  they  begin 
to  appear,  than  any  other  parts  of  the  body.  It  is  the  fame 
with  the  organ  of  hearing  *,  the  little  bones  that  compofe  the 
internal  parts  of  the  ear  are  entirely  formed  before  the  other 
bones,  though  much  larger,  have  acquired  any  part  of  their 
growth  or  folidity.  Hence  it  appears,  that  thofe  parts  of  the 
body  which  are  furnifhed  with  the  greatefl  quantity  of  the 
nerves  are  the  firfl  in  forming.  Thus  the  brain  and  the 
fpinal-marrow,  are  the  firft  feen  begun  in  the  embryo  ; and, 

* This  chapter  is  taken  from  Mr.  Buffon.  I believe  the  reader  will  rea- 
dily excufe  any  apology ; and,  perhaps,  may  wifh  that  l had  taken  this  li- 
berty much  more  frequently.  What  1 add  is  marked,  as  in  a former  mitance, 
with  inverted  commas, 
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in  general,  it  may  be  faia,  that  wherever  the  nerves  go,  or 
fend  their  branches  in  great  numbers,  there  the  parts  are 
fooneft  begun,  and  the  moft  completely  finifhed. 

If  we  examine  the  eyes  of  a child  fome  hours,  or  even 
feme  days  after  its  birth,  it  will  be  eafily  difeerned  that  it,  as 
yet,  makes  no  ufe  of  them.  The  humours  of  the  organ  not 
having  acquired  a fufficient  confiftence,  the  rays  of  light 
ftrike  bat  confufedly  upon  the  retina,  or  expanfion  of  the 
nerves  at  the  back  of  the  eye.  It  is  not  till  about  a month 
after  they  are  born,  that  childreirlix  them  upon  objeefts ; for, 
before  that  time,  they  turn  them  indiferiminately  every  where, 
without  appearing  to  be  affe&ed  by  any.  At  fix  or  feven 
weeks  old,  they  plainly  difeover  a choice  in  the  obje&s  of 
their  attention ; they  fix  their  eyes  upon  the  moft  brilliant 
colours,' and  feem  peculiarly  deilrous  of  turning  them  to- 
wards the  light.  Hitherto,  however,  they  only  feem  to  for- 
tify the  organ  for  feeing  diftinftly  $ but  they  have  ftill  rfiany 
illufions  to  correct. 

The  firft  great  error  in  vifion  is,  that  the  eye  inverts  every 
object  j and  it  in  reality  appears  to  the  child,  until  the  touch 
has  ferved  to  undeceive  it,  turned  upfide  down.  A fecond 
error  in  vifion  is,  that  every  object  appears  double.  The 
fame  object  forms  itfelf  diftincfly  upon  each  eye  ; and  is 
confequently  feen  twice.  This  error,  alfo,  can  only  be  cor- 
rected by  the  touch  5 and  although,  in  reality,  every  obje<ft 
we  fee  appears  inverted  and  double,  yet  the  judgment  and 
habit  have  fo  often  corrected  the  fenfe,  that  we  no  longer 
fubmit  to  its  impofition,  but  fee  every  object  in  its  juft  pofi- 
tion,  the  very  inftant  it  appears.  Were  we,  therefore,  de- 
prived of  feeling,  our  eyes  would  not  only  mifreprefent  the 
Situation,  but  alfo  the  number  of  all  things  round  us. 

To  convince  us  that  we  fee  objeefts  inverted,  we  have  only 
to  obferve  the  manner  in  which  images  are  represented, 
coming  through  a fmall  hole,  in  a darkened  room.  If  fuch 
a fmall  hole  be  made  in  a dark  room,  fo  that  no  light  can 
come  in,  but  through  it,  all  the  objects  without  will  be 
painted  on  the  wall  behind,  but  in  an  inverted  pofition,  their 
heads  downwards.  For  as  ail  the  rays  which  pafs  from  the 
different  parts  of  the  object  without,  cannot  enter  the  hole 
in  the  fame  extent  which  they  had  in  leaving  the  objett. 
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fince,  if  fo,  they  would  require  the  aperture  to  be  as  large  as 
the  object 3 and,  as  each  part,  and  evjery  point  of  the  object, 
fends  forth  the  image  of  itfelf  011  every  fide,  and  the  rays, 
which  form  thefe  images,  pafs  from  all  points  of  the  objecf 
as  from  fo  many  centres,  fo  fuch  only  can  pafs  through  the 
fmali  aperture  as  come  in  oppofite  dire&ions.  Thus  the 
little  aperture  becomes  a centre  for  the  entire  obje£b  ; through 
which  the  rays  from  the  upper  parts,  as  well  as  from  the 
lower  parts  of  it  pafs  in  converging  directions  3 and,  confer 
quently,  they  muft  evofs  each  other  in  the  central  point,  and 
thus  paint  the  obje&s  behind,  upon  the  wall,  in  an  inverted 
pofition. 

It  is,  in  like  manner,  eafy  to  conceive,  that  we  fee  all  ot> 
jects  double,  whatever  out  prefent  fenfations  ma-jr  feem  to  tell 
us  to  the  contrary.  For,  to  convince  us  of  this,  We  have 
only  to  compare  the  fituation  of  any  one  objeCt  on  (hutting 
one  eye,  and  then  compare  the  fame  fituation  by  (hutting 
the  other.  If,  for  inftance,  we  hold  up  a finger,  and  fhut 
the  right  eye,  we  {hall  find  it  hide  a certain  part  of  the 
room  3 if  again  refliutting  the  other  eye,  we  (hall  find  that 
part  of  the  room  vifible,  and  the  finger  feeming  to  cover  a 
part  of  the  room  that  had  been  vifible  before.  If  we  open 
both  eyes,  however,  the  part  covered  will  appear  to  lie  be** 
tween  the  two  extremes.  But,  the  truth  is,  we  fee  the  ob- 
ject, our  finger  had  covered,  one  image  of  it  to  the  right, 
and  the  other  to  the  left  3 but,  from  habit,  fuppofe  that,  we 
fee  but  one  image  placed  between  both  3 our  fenfe  of  feeling 
having  correded  the  errors  of  fight.  And  thus,  alfo,  if'  in- 
{lead  of  two  eyes  we  had  two  hundred,  we  (hould  fancy 
the  objeCts  increafed  in  proportion,  until  one  fenfe  had  cor- 
rected the  errors  of  another. 

" The  having  two  eyes  might  thus  be  faid  to  be  rather 
an  inconvenience  than  a benefit  3 fince  one  eye  would 
anfwer  the  purpofes  of  fight  as  well,  and  be  lefs  liable  to 
illufion.  But  it  is  otherwife  3 two  eyes  greatly  contribute, 
if  not  to  diftinCt,  at  lead  to  extenfive  vifion  When  an 
objeCt  is  placed  at  a.  moderate  diftance,  by  the  means  of  both 
(eyes  we  fee  a larger  fhare  of  it  than  we  pofiibly  could  with 
one  ; the  right  eye  feeing  a greater  portion  of  its  right:  fide, 

* Leonardo  da  Vinci. 
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and  the  left  eye  of  its  correfpondent  fide.  Thus  both  eyes, 
in  fome  meafure,  fee  round  the  objedl ; and  it  is  this  that 
gives  it,  in  nature,  that  bold  relievo,  or  fwelling,  with  which 
they  appear  $ and  which  no  painting,  how  exquifite  foever, 
can  attain  to.  The  painter  muft  be  contented  with  (hading 
on  a fiat  furface  *,  but  the  eyes,  in  obferving  Nature,  do  not 
behold  the  {hading  only,  but  a part  of  the  figure  alfo,  that 
lies  behind  thefe  very  ihadings,  which  gives  it  that  fwelling, 
which  painters  fo  ardently  defire,  but  can  never  fully  imitate. 

“ There  is  another  defedf,  which  either  of  the  eyes, 
taken  fingly,  would  have,  but  which  is  corredted,  by  having 
the  organ  double.  In  either  eye  there  is  a point,  which  has 
no  vifion  whatfoever ; fo  that  if  one  of  them  only  is  em- 
ployed in  feeing,  there  is  a part  of  the  objedt  to  which  it  is 
always  totally  blind.  This  is  that  part  of  the  optic  nerve 
where  its  vein  and  artery  run  ; which  being  infenfible,  that 
point  of  the  object  that  is  painted  there  muft  continue  un- 
feen.  To  be  convinced  of  this  we  have  only  to  try  a very 
eafy  experiment.  If  we  take  three  black  patches,  and  ftick 
them  upon  a white  wall,  about  a foot  diftant  from  each 
other,  each  about  as  high  as  the  eye  that  is  to  obferve  them ; 
then  retiring  fix  or  (even  feet  back,  and  (hutting  one  eye, 
by  trying  for  fome  time,  we  fhall  find,  that  while  we  diftindtly 
behold  the  black  fpots  that  are  to  the  right  and  left,  that 
which  is  in  the  middle  remains  totally  unfeen.  Or,  in  other 
words,  when  we  bring  that  part  of  the  eye,  where  the  optic 
artery  runs,  to  fall  upon  the  objedt,  it  will  then  become  in- 
vifible.  This  defedt,  however,  in  either  eye,  is  always 
corrected  by  both,  fince  the  part  of  the  objedl  that  is  un- 
feen by  one,  will  be  very  diftindtly  perceived  by  the  other.” 

Befide  the  former  defedls,  we  can  have  no  idea  of  diftances 
from  the  fight,  without  the  help  of  touch.  Naturally  every 
objedt  we  fee  appears  to  be  within  our  eyes ; and  a child, 
who  has  as  yet  made  but  little  ufe  of  the  fenle  of  feeling, 
muft  fuppofe  that  every  thing  is  fees  make  a part  of  itfelf. 
Suchobjedls  are  only  feen  more  or  lefs  bulky  as  they  approach, 
or  recede  from  its  eyes ; fo  that  a fly  that  is  near  will  ap- 
pear larger  than  ox  at  a diftance.  It  is  experience  alone 
that  can  redlify  this  miftake  ; and  a long  acquaintance  with 
the  real  fize  of  every  objedt,  quickly  allures  us  of  the  diftance 
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at  which  it  is  feen.  The  laft  man  ;n  a file  of  foldiers  ap- 
pears in  reality  much  lefs,  perhaps  ten  times  more  diminutive, 
than  the  man  next  to  us ; however,  we  do  not  perceive  this 
difference,  but  continue  to  think  him  of  equal  ftature  ; for 
the  numbers  we  have  feen  thus  leffened  by  diftance,  and 
have  found,  by  repeated  experience,  to  be  of  the  natural  fize, 
when  we  come  clofer,  inftantly  corre&s  the  fenfe,  and  every 
objeft  is  perceived  with  nearly  its  natural  proportion.  But 
it  is  otherwife,  if  we  obferve  obje&s  in  fuch  fituations  as  we 
have  not  had  fufficient  experience  to  corredf  the  errors  of 
the  eye;  if,  for  inftance,  we  look,  at  men  from  the  top  of 
an  high  fteeple,  they,  in  that  cafe,  appear  very  much 
diminiflied,  as  we  have  not  had  an  habit  of  correcting  the 
fenfe  in  that  pofition. 

^ Although  a fmall  degree  of  reflection  will  ferve  to  con- 
vince us  of  the  truth  of  thefe  pofitions,  it  may  not  be  amifs 
to  ftrengthen  them  by  an  authority  which  cannot  be  difputed. 
Mr.  Chefelden  having  couched  a boy  of  thirteen  of  a cataraCt, 
who  had  hitherto  been  blind,  and  thus  at  once  having  reftored 
him  to  fight,  curioufly  marked  the  progrefs  of  his  mind,  upon 
that  occafion.  This  youth,  though  he  had  been  till  then 
incapable  of  feeing,  yet  was  not  totally  blind,  but  could  tell 
day  from  night,  as  perfons  in  his  fituation  always  may.  He 
could  alfo,  with  a ftrong  light,  diftinguilh  black  from  white, 
and  either  from  the  vivid  colour  of  fcarlet : however,  he  faw 
nothing  of  the  form  of  bodies ; and,  without  a bright  light, 
not  even  colours  themfelves.  He  was,  at  firft,  couched 
only  in  one  of  his  eyes  ; and,  when  he  faw  for  the  firft  time, 
he  was  fo  far  from  judging  of  diftances,  that  he  fuppofed 
his  eyes  touched  every  objeft  that  he  faw,  in  the  fame 
manner  as  his  hands  might  be  faid  to  feel  them.  The  ob- 
jeds  that  were  molt  agreeable  to  him  were  fuch  as  were  of 
plain  furfaces  and  regular  figures ; though  he  could  as  yet 
make  no  judgment  whatever  of  their  different  forms,  nor 
give  a reafon  why  one  pleafed  him  more  than  another.  Al- 
though he  could  form  fome  idea  of  colours  during  his  ftate 
bf  blindnefs,  yet  that  was  not  fufficient  to  direCf  him  at 
prefent ; and  he  could  fcarcely  be  perfuaded  that  the  colours 
he  now  faw  were  the  fame  with,  thofe  he  had  formerly  con- 
ceived fuch  erroneous  ideas  of.  He  delighted  molt  in  green ; 
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but  black  ohjeels,  as  if  giving  him  an  idea  of  his  former  blind- 
nefs,  he  regarded  with  horror.  He  had,  as  was  faid,  no 
idea  of  forms ; and  was  unable  to  diftinguifh  one  object 
from  another,  though  never  fo  different.  When  thofe 
things  were  fhewn  him,  which  he  had  been  formerly  fami- 
liarized to,  by  his  feelings,  he  beheld  them  with  earneftnefs, 
in  order  to  remember  them  a fecond  time  ; but,  as  he  had 
too  many  to  recollect  at  once,  he  forgot  the  greateft  num- 
ber; and  for  one  he  could  tell,  after  feeing,  there  was  a 
thoufand  he  was  totally  unacquainted  with.  He  was  very 
much  furprifed  to  find,  that  thofe  things,  and  perfons  he 
loved  beft,  were  not  the  moft  beautiful  to  be  feen  ; and  even 
teftified  difpleafure  in  not  finding  his  parents  fo  handfome 
as  he  conceived  them  to  be.  It  was  near  two  months  before 
he  could  find  that  a pifture  refembled  a folid  body.  Till 
then  he  only  confidered  it  as  a flat  furface,  varioufly  fhadowed ; 
but,  when  he  began  to  perceive  that  thefe  kind  of  fhadings 
a£tually  reprefented  human  beings,  he  then  began  to  examine, 
by  his  touch,  whether  they  had  not  the  ufual  qualities  of 
fuch  bodies,  and  was  greatly  furprifed  to  find,  what  he  ex- 
pected a very  unequal  furface,  to  be  fmooth  and  even.  He 
was  then  {hewn  a miniature  pi&ure  of  his  father,  which 
was  contained  in  his  mother  s watch-cafe,  and  he  readily 
perceived  the  refemblance ; but  a Iked,  with  great  aftonifh- 
ment,  how  fo  large  a face  could  be  contained  in  fo  fmall  a 
compafs  ? It  feemed  as  .ftrange  to  him  as  if  a buihel  was 
contained  in  a pint  vefiel.  At  firft,  he  could  bear  but  a 
very  fmall  quantity  of  light,  and  he  faw  every  objetf:  much 
greater  than  the  life  ; but,  in  proportion  as  he  faw  objets 
that  were  really  large,  he  feemed  to  think  the  former  were 
diminifhed ; and  although  he  knew  the  chamber  where  he  was 
contained  in  the  houfe,  yet  until  he  faw  the  latter,  he  could 
not  be  brought  to  conceive  how  an  houfe  could  be  larger 
than  a chamber.  Before  the  operation  he  had  no  great  ex- 
pectations from  the  pleafure  he  fhould  receive  from  a new 
fenfe ; he  was  only  excited  by  the  hopes  of  being  able  to 
read  and  write;  he  faid,  for  inftance,  that  he  could  ha\e 
no  greater  pleafure  in  walking,  in  the  garden,  with  his  fight, 
than  he  had  without  it,  for  he  walked  there  at  his  eafe,  and 
was  acquainted  with  all  the  walks.  He  remarked  alfo,  with 
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great  juftice,  that  his  former  blindnefs  gave  him  one  ad- 
vantage over  the  reft  of  mankind,  which  was  that  of  being 
able  to  walk  in  the  night,  with  confidence  and  fecurity. 
But,  when  he  began  to  make  ufeof  his  new  fenfe,  he  feemed 
tranfported  beyond  meafure.  He  faid  that  every  new  obje£b 
was  a new  fource  of  delight,  and  that  his  pleafure  was  fo 
great  as  to  be  paft  expreflion.  About  a year  after,  he  was 
orought  to  Epfom,  where  there  is  a very  fine  profpedt,  with 
which  he  feemed  greatly  charmed  ; and  he  called  the  land- 
scape before  him  a new  method  of  feeing.  He  was  couched  in 
the  other  eye,  a year  after  the  former,  and  the  operation 
fucceeded  equally  well : when  he  faw  with  both  eyes,  he; 
laid  tnat  ODjects  appeared  to  him  twice  as  large  as  when  he 
faw  with  but  one  ; however,  he  did  not  fee  them  doubled, 
or  at  leaft  he  (hewed  no  marks  as  if  he  faw  them  fo.  Mr. " 
Chefelden  mentions  inftances  of  many  more  that  were  re- 
ftored  to  fight  in  this  manner  ; they  all  feemed  to  concur  ill 
their  perceptions  with  this  youth  ; and  they  all  feemed  par- 
ticularly embarraffed  in  learning  how  to  dire&  their  eyes  to 
the  obje&s  they  wiftied  to  obferve. 

In  this  manner  it  is  that  our  feeling  corre<3s  the  fenfe  of 
feeing,  and  that  objedls  which  appear  of  very  different  fizes, 
at  different  diftances,  are  all  reduced,  by  experience,  to  their 
natural  ftandard.  “ But  not  the  feeling  only,  but  alfo  the 
colour,  and  brightnefs  of  the  objedt,  contributes,  in  fome 
meafure,  to  afiift  us  in  forming  an  idea  of  the  diftance  at 
which  it  appears*.  Xhofe  which  we  fee  moft  ftronglv 
marked  with  light  and  (hade,  we  readily  know  to  be  nearer 
than  thofe  on  which  the  colours  are  more  faintly  fpread, 
and  that,  in  fome  meafure,  take  a part  of  their  hue  from  the 
air  between  us  and  them.  Bright  objects  alfo,  are  feen  at 
a greater  diftance  than  fuch  as  are  obfeure,  and,  moft  pro- 
bably, for  this  reafon,  that  being  lefs  fimilar  in  colour,  to  the 
air  which  interpofes,  their  imprelfions  are  lefs  effaced  by 
it,  and  they  continue  more  diftin&ly  vifible.  'Thus  a black 
and  diftant  objeft  is  not  feen  fo  far  off  as  a bright  and  glit- 
tering one,  and  a fire  by  night  is  feen  much  farther  off  than 
by  day.” 

* Mr.  SuflTon  gives  a different  theory,  for  which  I moft  refer  the  raader  to 
the  original.  That  I have  given,  I take  to  be  ea fy,  and  fatisfaflory  enough. 
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The  power  of  feeing  objects  at  a diftance  is  very  rarely 
equal  in  both  eyes.  When  this  inequality  is  in  any  great 
degree,  the  perfon  fo  circumftanced  then  makes  ufe  only  of 
one  eye,  {hutting  that  which  fees  the  leaft,  and  employing 
the  other  with  all  its  power.  And  hence  ^proceeds  that 
awkward  look  which  is  known  by  the  name  of  Jlrabifm. 

There  are  many  reafons  to  induce  us  to  think  that  fuch 
as  are  near  fighted  fee  objects  larger  than  other  perfons  ; 
apd  yet  the  contrary  is  moft  certainly  true,  for  they  fee  them 
lefs.  Mr,  Buffon  informs  us  that  he  himfelf  is  ihort-fighted, 
and  that  his  left  eye  is  ilronger  than  his  right.  He  has  very 
frequently  experienced,  upon  looking  at  any  objetft,  fuch  as 
the  letters  of  a book,  that  they  appear  lefs  to  the  weakeft  * 
eye  ; and  that  when  he  places  the  book,  fo  as  that  the  letters 
appear  double,  the  images  of  the  left  eye,  which  is  ftrongeft, 
are  greater  than  thofe  of  the  right,  which  is  the  moft  feeble. 
He  has  examined  feveral*  others,  who  were  in  fimilar  cir- 
cumftancps,  and  has  always  found  that  the  beft  eye  faw 
every  object  the  largeft.  This  he  afcribes  to  habit;  for 
near-fighted  people  being  accuftomed  to  come  clofe  to  the 
obje&,  and  view  but  a fmall  part  of  it  at  a time,  the  habit 
enfues,  when  the  whole  of  an  objedfc  is  feen,  and  it  appears 
lefs  to  them  than  to  others. 

Infants  having  their  eyes  lefs  than  thofe  of  adults,  muft 
fee  objedls  alfo  fmaller  in  proportion.  For  the  image  formed 
on  the  back  of  the^eye  will  be  large,  as  the  eye  is  capacious  ; 
and  infants,  having  it  not  fo  great,  cannot  have  fo  larg6  a 
pi&ure  of  the  object.  This  may  be  a reafon  alfo  why  they 
are  unable  to  fee  fo  diftin&ly,  or  at  fuch  diftances  as  perfons 
arrived  at  maturity. 

Old  men,  on  the  contrary,  fee  bodies  clofe  to  them  very 
indiftin£lly,  but  bodies  at  a great  diftance  from  them  with 
more  precifion  *,  and  this  may  happen  from  an  alteration  in 
the  coats,  or,  perhaps,  humours  of  the  eye ; and  not,  as  is 
fuppofed,  from  their  diminution.  The  cornea,  for  inftance, 
may  become  too  rigid  to  adapt  itfelf,  and  take  a proper  con- 
vexity for  feeing  minute  obje&s ; and  its  very  fiatnefs  will 
be  fufficient  to  fit  it  for  diftant  vifion. 

When  we  caft  our  eyes  upon  an  obje&  extremely  brilliant, 
or  when  we  fix  and  detain  them  too  long  upon  the  fame  ob~ 
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je£l,  the  organ  is  hurt  and  fatigued,  its  vifion  becomes  in- 
didintd,  and  the  image  of  the  body,  which  has  thus  too 
violently,  or  too  perfeveringly  employed  us,  is  painted  upon 
every  thing  we  look  at,  and  mixes  with  every  objetl  that 
occurs.  “ And  this  is  an  abvious  eonfequence  of  the  eye 
taking  in  too  much  light,  either  immediately,  or  by  re- 
flection. Every  body  expofed  to  the  light,  for  a time,  drinks 
in  a quantity  of  its  rays,  which,  being  brought  into  dark- 
nefs,  it  cannot  inflantly  difeharge.  Thus  the  hand,  if  it  be 
expofed  to  broad  day-light,  for  fome  time,  and  then  im- 
mediately fnatched  into  a dark  room,  will  appear  dill  lu- 
minous 5 and  it  will  be  fome  time  before  it  is  totally  dark- 
ened. It  is  thus  with  the  eye ; which,  either  by  an  inftant 
gaze  at  the  fun,  or  a heady  continuance  upon  fome  lefs 
brilliant  objeCt,  lias  takeij  in  too  much  light ; its  humours 
are,  for  a while,  unfit  for  vifion,  until  that  be  difcharged, 
and  room  made  for  rays  of  a milder  nature.”  How  dan- 
gerous the  looking  upon  bright  and  luminous  objedls  is  to 
the  fight,  may  be  eafily  feen,  from  fuch  as  live  in  countries^ 
covered  for  mod  part  of  the  year  with  fnow,  who  become 
generally  blind  before  their  time.  Travellers  who  crofs  thefe 
countries,  are  obliged  to  wear  a crape  before  their  eyes,  to 
fave  their  eyes,  which  would  otherwife  be  rendered  totally 
unferviceable  ; and  it  is  equally  dangerous  in  the  fandy 
plains  of  Africa.  The  refleClion  of  the  light  is  there  fo 
flrong,  that  it  is  impoflible  to  fudain  the  effetd,  without 
incurring  the  danger  of  lofing  one’s  fight  entirely.  Such 
perfons,  therefore,  as  read,  or  write  for  any  continuance, 
fhould  choofe  a moderate  light,  in  order  to  fave  their  eyes  ; 
and,  although  it  may  feem  infufficient  at  firft,  the  eye  will 
accudom  itfelf  to  the  fhade,  by  degrees,  and  be  lefs  hurt  by 
the  want  of  light  than  the  excefs. 

u It  is,  indeed,  furprifing  how  far  the  eye  can  accommo- 
date itfelf  to  darknefs,  and  make  the  bed  of  a gloomy  fitua- 
tion.  When  fird  taken  from  the  light,  and  brought  into  a 
dark  room,  all  things  difappear*  or,  if  any  thing  is  feen,  it 
is  only  the  remaining  radiations  that  dill  continue  in  the  eye. 
But,  after  a very  little  time,  when  thefe  are  fpent,  the  eye 
takes  the  advantage  of  the  fmalled  ray  that  happens  to  enter  j 
and  this  alone  would,  in  time,  ferve  for  many  of  the  purpofes 
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of  life.  There  .was  a gentleman  of  great  courage  and  un- 
derftanding,  who  was  a major  under  King  Charles  I.  This 
unfortunate  man,  {haring  in  his  mafter’s  misfortunes,  and 
being  forced  abroad,  ventured  at  Madrid  to  do  his  king  a 
fignal  fervice;  but,  unluckily,  failed  in  the  attempt.  In  confe- 
auence  of  this,  he  was  inftantly  ordered  to  a dark  and  difmal 
dungeon,  into  which  the  light  never  entered,  and  into  which 
there  was  no  opening  but  by  a hole  at  the  top  *,  down  which 
the  keeper  put  his  provifions,  and  prefently  clofed  it  again  on 
the  other  fide.  In  this  manner  the  unfortunate  loyalilt  con- 
tinued for  fome  weeks,  diftreffed  and  difconfolate ; but  at 
laft  he  began  to  think  he  faw  fome  little  glimmering  of  light. 
This  internal  dawn  feemed  to  increafe  from  time  to  time, 
fo  that  he  could  not  only  difcover  the  parts  of  his  bed,  and 
fuch  other  large  objects,  but,  at  length,  he  even  began  to 
perceive  the  mice  that  frequented  his  cell  j and  faw  them 
as  they  ran  about  the  floor,  eating  the  crumbs  of  bread  that 
happened  to  fall.  After  fome  months  confinement  he  was 
at  laft  fet  free ; but  fuch  was  the  effect  of  the  darknefs  upon 
him,  that  he  could  not  for  fome  days  venture  to  leave  his 
dungeon,  but  was  obliged  to  accuftom  himfelf  by  degrees  to 
the  light  of  the  day. 


CHAP.  VIII. 

OF  HEARING*. 

As  the  fenfe  of  hearing,  as  well  as  of  fight,  gives  us  no- 
tice of  remote  objects,  fo,  like  that,  it  is  fubjedf  to  flmilar 
errors,  being  capable  of  impofing  on  us  upon  all  occafion^, 
where  we  cannot  redlify  it  by  the  fenfe  of  feeling.  W e can 
have  from  it  no  diftindf  intelligence  of  the  diftance  from 
whence  a founding  body  is  heard  ; a great  noife  far  off,  and 
a fmall  one  very  near,  produce  the  fame  fenfation  ; and,  un- 
lefs  we  receive  information  from  fome  other  fenfe,  we  can 
never  diftin&ly  tell  whether  the  found  be  a great  or  a fmall 
* This  chapter  is  taken  from  Mr.  Bufion,  except  where  marked  by  in- 
verted commas. 
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one.  It  is  not  till  we  have  learned,  by  experience,  that  the 
particular  found  which  is  heard,  is  of  a peculiar  kind;  then 
we  can  judge  of  the  diftance  from  whence  we  hear  it.  When 
we  know  the  tone  of  the  bell,  we  can  then  judge  how  far  it 
is  from  us. 

Every  body  that  ftrikes  again!!  another  produces  a found, 
which  is  fimple,  and  but  one  in  bodies  which  are  not  elaftic, 
but  which  is  often  repeated  in  fuch  as  are.  If  we  ftrike  a 
bell,  or  a ftretched  firing,  for  inflance,  which  are  both  elaf- 
tic, a fingle  blow  produces  a found,  which  is  repeated  by  the 
undulations  of  the  fonorous  body,  and  which  is  multiplied 
as  often  as  it  happens  to  undulate  or  vibrate.  Thefe  undu- 
lations each  ftrike  their  own  peculiar  blow;  but  they  fuc- 
ceed  fo  fall,  pne  behind  the  other,  that  the  ear  fuppofes  them 
one  continued  found ; whereas,  in  reality,  they  make  many. 
A perfon  who  fhould,  for  the  firfl  time,  hear  the  toll  of  the 
bell,  would,  very  probably,  be  able  to  diftinguifh  thefe  breaks 
of  found;  and,  in  fa£t,  we  can  readily  ourfelves  perceive  an 
intenfion  and  remiflion  in  the  found. 

In  this  manner,  founding  bodies  are  of  two  kinds ; thofe 
unelaflic  ones,  which  being  flruck,  return  but  a fingle  founds 
and  thofe  more  elaftic,  returning  a fucceffion  of  found  ; 
which  uniting  together  form  a tone.  This  tone  may  be 
confidered  as  a great  number  of  founds,  all  produced  one 
after  the  other,  by  the  fame  body,  as  we  find  in  a bell,  or 
the  firing  of  an  harpfichord,  which  continues  to  found  for 
fome  time  after  it  is  flruck.  A continuing  tone  may  be  alfo 
produced  from  a nonelaflic  body,  by  repeating  the  blow  quick 
and  often,  as  when  we  beat  a drum,  or  when  we  draw  a bow 
along  the  firing  of  a fiddle. 

Confidering  the  fubjedt  in  this  light,  if  we*  fhould  multiply 
the  number  of  blows,  or  repeat  them  at  quicker  intervals 
upon  the  founding  body,  as  upon  the  drum,  for  inflance,  it 
is  evident  that  this  will  have  no  effect  in  altering  the  tone ; 
it  will  only  make  it  either  more  even  or  more  diflincl.  But 
it  is  otherwise,  if  we  increafe  the  force  of  the  blow ; if  we 
ftrike  the  body  with  double  weight,  this  will  produce  a tone 
twice  as  loud  as  the  former.  If,  for  inflance,  I ftrike  a table 
with  a fwitch,  this  will  be  very  different  from  the  found  pro- 
duced by  flriking  it  with  a cudgel.  Idence,  therefore. 
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we  may  infer,  that  all  bodies  give  a louder  and  graver  tone, 
not  in  proportion  to  the  number  of  times  they  are  {truck,  but 
in  proportion  to  the  force  that  (trikes  them.  And,  if  this  be 
fo,  thofe  philofophers  who  make  the  tone  of  a fonorous  body, 
of  a bell,  or  the  firing  of  a harpfichord,  for  indance,  to  de- 
pend upon  the  number  only  of  its  vibrations,  and  not  the 
force,  have  miftaken  what  is  only  an  effect  for  a caufe.  A 
bell,  or  an  eladic  ftring,  can  only  be  coniidered  as  a drum 
beaten *,  qnd  the  frequency  of  the  blows  can  make  no  altera? 
tion  whatever  in  the  tone.  The  largeft  bells,  and  the  longed 
and  thicked  drings,  have  the  mod  forceful  vibrations*,  and, 
therefore,  their  tones  are  the  mod  loud  and  the  mod  grave. 

To  know  the  manner  in  which  founds  thus  produced  be- 
come pleadng,  it  mud  be  obferved,  no  one  continuing  tone, 
how  lcrud  or  fwelling  foever,  can  give  us  faiisfaction  j we 
mud  have  a fucceffion  of  them,  and  thofe  in  the  mod 
pleafmg  proportion.  The  nature  of  this  proportion  may  be 
thus  conceived.  If  we  drike  a body  incapable  of  vibration 
with  a double  force,  or,  what  amounts  to  the  fame  thing, 
with  a double  mafs  of  matter,  it  will  produce  a found  that 
will  be  doubly  grave.  Mufic  has  been  faid,  by  the  ancients, 
to  have  been  hrd  invented  from  the  blows  of  different  ham- 
mers on  an  anvil.  Suppofe  then  we  drike  an  anvil  with  a 
hammer  of  one  pound  weight,  and  again  with  a hammer  of 
two  pounds,  it  is  plain  that  the  two  pound  hammer  will  pro? 
duce  a found  twice  as  grave  as  the  former.  But  if  we  drike 
with  a two  pound  hammer,  and  then  with  a three  pound,  it 
is  evident  that  the  latter  will  produce  a found  one  third  more 
grave  than  the  former.  If  we  drike  the  anvil  with  a three 
pound  hammer,  and  then  with  a four  pound,  it  will  likewife 
follow  that  the  latter  will  be  a quarter  part  more  grave 
than  the  former.  Now,  in  the  comparing  between  all  thofe 
founds,  it  is  obvious  that  the  difference  between  one  and  two 
is  more  eafily  perceived,  than  between  two  and  three,  three 
and  four,  or  any  numbers  fucceeding  in  the  fame  proportion. 
The  fucceffion  of  founds  will  be,  therefore,  pleafmg  in  pro- 
portion to  the  eafe  with  which  they  may  be  didinguifhed. — 
That  found  which  is  double  the  fprmer,  or,  in  other  words, 
the  oCtave  to  the  preceding  tone,  will,  of  all  others,  be  the 
mod  pleafmg  harmony.  The  next  to  that,  which  is  as  two 
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to  three,  or,  in  other  words,  the  third,  will  be  moft  agree- 
able. And  thus,  univerfally,  thofe  founds  whofe  difference 
may  be  moft.eafily  compared,  are  the  mod  agreeable. 

“ Muficians,  therefore,  have  contented  themfelves  with 
feven  different  proportions  of  found,  which  are  called  notest 
and  which  diffidently  anfwer  all  the  purpofes  of  pleafure. 
Not  but  that  they  might  adopt  a greater  diverfity  of  propor- 
tions'; and  fome  have  aCtually  done  fo ; but,  in  thefe,  the 
differences  of  the  proportion  are  fo  imperceptible,  that  the 
ear  is  rather  fatigued  than  pieafed  in  making  the  didinCtion. 
In  order,  however,  to  give  variety,  they  have  admitted  half 
tones ; but  in  all  the  countries  where  rnyfic  is  yet  in  its  in- 
fancy, they  have  rejected  fuch ; and  they  can  find  mufic  in 
none  but  the  obvious  ones.  The  Chinefe,  for  inftance,  have 
neither  flats  nor  (harps  in  their  mufic ; but  the  intervals  be- 
tween their  other  notes,  are  in  the  fame  proportion  with 
ours. 

“ Many  more  barbarous  nations  have  their  peculiar  indru-r 
ments  of  mufic ; and  what  is  remarkable,  the  proportion  be- 
tween their  notes  is  in  all  the  fame  as  in  ours.  This  is  not 
the  place  for  entering  into  the  nature  of  thefe  founds,  their 
effeCts  upon  the  air,  or  their  confonances  with  each  other. 
We  are  not  now  giving  a hidory  of  found,  but  of  human 
perception. 

“ All -countries  are  pieafed  with  mufic ; and  if  they  have 
not  (kill  enough  to  produce  harmony,  at  lead  they  feenr 
willing  to  fubftitute  noife.  Without  all  quedion,  noife 
alone  is  fufficient  to  operate  powerfully  on  the  fpirits  ; and, 
if  the  mind  be  already  predifpofed  to  joy,  I have  feldom  found 
noife  fail  of  increafing  it  into  rapture.  The  mind  feels  a 
kind  of  diftraCted  pleafure  in  fuch  powerful  founds,  braces 
up  every  nerve,  and  riots  in  the  excefs.  But,  as  in  the  eye, 
an  immediate  gaze  upon  the  fun  will  didurb  the  organ,  fo 
in  the  ear,  a loud,  unexpected  noife  diforders  the  whole 
frame,  and  fometimes  difturbs  the  fenfe  ever  after.  The 
mind  mud  have  time  to  prepare  for  the  expeCted  (hock,  and 
to  give  its  organs  the  proper  tenfion  for  its  arrival. 

“ Mufical  founds,-  however,  feem  of  a different  kind. 
Thefe  are  generally  mod  pleafing  which  are  mod  unex- 
pected. It  is  not  from  bracing  up  the  nerves,  but  from  the 
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grateful  fucceflion  of  the  founds,  that  thefe  become  fo 
charming.  There  are  few,  how  indifferent  foever,  but  have 
at  times  felt  their  pleafing  impreffjon ; and,  perhaps,  even 
thofe  who  have  flood  out  againft  the  powerful  perfuafion  of 
founds,  only  wanted  the  proper  tune,  or  the  proper  inftru- 
ment  to  allure  them. 

“ The  ancients  give  us  a thoufand  flrange  inflances  of  the 
effe&s  of  mufic,  upon  men  and  animals.  The  ftory  of  Arion’s 
harp,  that  gathered  the  dolphins  to  the  fhip-fide,  is  well 
known  ; and  what  is  remarkable,  Schotteus  affures  us  *,  that 
he  faw  a fimilar  inflance  of  fifties  being  allured  by  mufic. 
They  tell  us  of  difeafes  that  have  been  cured,  unchaftity  cor- 
rected, feditions  quelled,  paffions  removed,  and  fometimes 
excited  even  to  madnefs.  Dr.  Wallis  has  endeavoured  to 
account  for  thefe  furprifmg  effedls,  by  aferibing  them  to  the 
novelty  of  the  art.  For  my  own  part,  I can  fcarce  hefitate 
to  impute  them  to  the  exaggeration  of  their  writers.  They 
are  as  hyperbolical  in  the  effe&s  of  their  oratory*,  and  yet, 
we  well  know,  there  is  nothing  in  the  orations  which  they 
have  left  us,  capable  of  exciting  madnefs,  or  of  raifing  the 
mind  to  that  ungovernable  degree  of  fury  which  they  de- 
feribe.  As  they  have  exaggerated,  therefore,  in  one  in- 
flance, we  may  naturally  fuppofe,  that  they  have  done  the 
fame  in  the  other : and,  indeed,  from  the  few  remains  we 
have  of  their  mufic,  collected  by  Meibomius,  one  might  be 
apt  to  fuppofe,  there  was  nothing  very  powerful  in  what  is 
loft.  Nor  does  any  one  of  the  ancient  inflruments,  fuch  as 
we  fee  them  reprefented  in  llatues,  appear  comparable  tp  our 
fiddle. 

“ However  this  be,  we  have  many  odd  accounts,  not  only 
among  them,  but  the  moderns,  of  the  power  of  mufic  ; and 
it  mufl  not  be  denied,  but  that,  on  fome  particular  occafions, 
mufical  founds  may  have  a very  powerful  effeCl.  I have 
feen  all  the  horfes  and  cows  in  a field,  where  there  were 
above  a hundred,  gather  round  a perfon  that  was  blowing 
the  French  horn,  and  feeming  to  teftify  an  awkward  kind  of 
fatisfaclion.  Dogs  are  well  known  to  be  very  fenfible  of 
different  tones  in  mufic  m,  and  I have  fometimes  heard  them 

* Quod  oculis  meis  fpeftavi,  Schotti  Magic,  univerfalis,  pars  ii.  1.  |* 
p.  26, 
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fuftain  a very  ridiculous  part  in  a concert,  where  their  af- 
liftance  was  neither  expe&ed  nor  defired. 

“We  are  told  of  Henry  IV.  of  Denmark*,  that  being  one 
day  defirous  of  trying  in  perfon  whether  a mufician,  who 
boalted  that  he  could  excite  men  to  madnefs,  was  not  an  im- 
poftor,  he  fubmitted  to  the  operation  of  his  {kill : but  the 
confequence  was  much  more  terrible  than  he  expe&ed ; for, 
becoming  a&ually  mad,  he  killed  four  of  his  attendants  in 
the  midft  of  his  tranfports.  A contrary  effe£I  of  mufic  we 
havef,  in  the  cure  of  a madman  of  Alais,  in  France,  by  mu- 
fic. This  man,  who  was  a dancing-mafter,  after  a fever  of 
five  days,  grew  furious,  and  fo  ungovernable  that  his  hands 
were  obliged  to  be  tied  to  his  fides  : what  at  firft  was  rage, 
in  a fhort  time  was  converted  into  filent  melancholy,  which 
no  arts  could  exhilerate,  nor  no  medicines  remove.  In  this 
fullen  and  dejected  (late,  an  old  acquaintance  accidentally 
came  to  inquire  after  his  health ; he  found  him  fitting  up  in 
bed,  tied,  and  totally  regardlefs  of  every  external  object 
round  him.  Happening,  however,  to  take  up  a’fiddle  that  lay 
in  the  room,  and  touching  a favourite  air,  the  poor  madman 
inftantly  feemed  to  brighten  up  at  the  found  *,  from  a recum- 
bent pofture,  he  began  to  fit  up ; and  as  the  mufician  conti- 
nued playing,  the  patient  feemed  defirous  of  dancing  to  the 
found  : but  he  was  tied,  and  incapable  of  leaving  his  bed,  fo 
that  he  could  only  humour  the  tune  with  his  head,  and  that 
part  of  his  arms  which  were  at  liberty.  Thus  the  other 
continued  playing,  and  the  dancing-mafter  pra&ifed  his  own 
art,  as  far  as  he  was  able,  for,  about  a quarter  of  an  hour, 
when  fuddenly  falling  into  a deep  deep,  in  which  his  difor- 
der  came  to  a crifis,  he  awaked  perfe£fly  recovered. 

“ A thoufand  other  inftances  might  be  added,  equally 
true : let  it  fuffice  to  add  one  more,  which  is  not  true ; I 
mean  that  of  the  tarantula.  Every  perfon  wrho  has  been  in 
Italy  now  well  knows,  that  the  bite  of  this  animal,  and  its 
being  cured  by  mufic,  is  all  a deception.  When  ftranger6 
come  into  that  part  of  the  country,  the  country  people  are 
ready  enough  to  take  money*  for  dancing  to  the  tarantula. 
A friend  of  mine  had  a fervant  who  fuftered  himfelf  to  be 

* Olaii  Magni,  1.  i?.  hid.  c.  28. 

f Hid.  de  T Acad.  1708,  p.  22. 
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bit ; the  wound,  which  was  little  larger  than  the  pun&ure 
of  a pin,  was  uneafy  for  a few  hours,  and  then  became  well 
wlfhout  any  farther  alfiftance.  Some  of  the  country  people, 
however,  {till  make  a tolerable  livelihood  of  the  credulity  of 
Grangers,  as  the  mufician  finds  his  account  in  it  no  lefs  than 
the  dancer.” 

Sounds  like  light,  are  not  only  extensively  difFufed,  but  are 
frequently  refle£led.  The  laws  of  this  reflexion,  it  is  true, 
are  not  as  well  underflood,  as  thofe  of  light ; all  we  know  is, 
that  found  is  principally  reflected  by  hard  bodies ; and  their 
being  hollow,  alfo,  fometimes  increafes  the  reverberation. 
“ No  art,  however,  can  make  an  echo  *,  and  fome  who  have 
bellowed  great  labour  and  expence  upon  fuch  a projetl,  have 
only  erected  ihapelefs  buildings,  whofe  filence  was  a morti- 
fying le£lure  upon  their  prefumption.” 

The  internal  cavity  of  the  ear  feems  to  be  fitted  up  for  the 
purpofes  of  echoing  found  with  the  greateft  precifion.  This 
part  is  falhioned  out  in  the  temporal  bone,  like  a cavern  cut 
into  a rock.  ££  In  this  the  found  is  repeated  and  articulated; 
and,  as  fome  anatomifts  tell  us  (for  we  have  as  yet  but  very 
little  knowledge  on  this  fubje£l),  is  beaten  againft  the  tym- 
panum, or  drum  of  the  ear,  which  mpves  four  little  bones 
joined  thereto ; and  thefe  move  and  agitate  the  internal  air 
which  lies  on  the  other  fide  ; and,  laftly,  this  air  (trikes  and 
afie£ts  the  auditory  nerves,  which  carry  the  found  to  the 
brain.” 

One  of  the  molt  common  diforders  in  old  age  is  deafnefs ; 
which  probably  proceeds  from  the  rigidity  of  the  nerves  in 
the  labyrinth  of  the  ear.  This  diforder,  alfo,  fometimes  pro- 
ceeds from  a fioppage  of  the  wax,  which  art  may  eafily  re- 
medy. In  order  to  know  whether  the  defe£l  be  an  internal 
or  an  external  one,  let  the  deaf  perfon  put  a repeating-watch 
into  his  mouth,  and  if  he  hears  it  ftrike,  he  may  be  allured 
that  his  diforder  proceeds  from  an  external  caufe,  and  is,  in 
fome  meafure,  curable : for  there  is  a palfage  from  the  ears 

into  the  mouth,  by  what  anatomifts  call  the  eujlachian  tube ; 
and,  by  this  palfage,  people  often  hear  founds,  when  they  are 
utterly  without  hearing  through  the  larger  channel : and  this 
alfo  is  the  reafon  that  we  often  fee  perfons  who  liften  with 
great  attention,  hearken  with  their  mouths  open,  in  order  tQ 
catch  all  the  found  at  every  aperture.” 
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It  often  happens,  that  perfons  hear  differently  with  one  ear 
from  the  other  j and  it  is  generally  found  that  thefe  have 
what  is  called,  by  muficians,  a bad  ear . Mr.  Buffon,  who  has 
made  many  trials  upon  perfons  of  this  kind,  always  found 
that  their  defeat  in  judging  properly  of  founds  proceeded 
from  the  inequality  of  their  ears ; and  receiving  by  both,  a£ 
the  fame  time,  unequal  fenfations,  they  form  an  unjuft  idea. 
In  this  manner,  as  thofe  people  hear  falfe,  they  alfo,  with- 
out  knowing  it,  ling  falfe.  Thofe  perfons  alfo  frequently  de- 
ceive themfelves  with  regard  to  the  fide  from  whence  the 
found  comes,  generally  fuppofmg  the  noife  to  come  on  the 
part  of  the  belt  ear. 

Such  as  are  hard  of  hearing,  find  the  fame  advantage  in  the 
trumpet  made  for  this  purpofe,  that  fhort-fighted  perfons  do 
from  glaffes.  Thefe  trumpets  might  be  eafily  improved,  fo 
as  to  increafe  founds,  in  the  fame  manner  that  the  telefcope 
does  objedfs  : however,  they  could  be  ufed  to  advantage  only 
in  a place  of  folitude  and  ftillnefs,  as  the  neighbouring  founds 
would  mix  with  the  more  diftant,  and  the  whole  would  pro- 
duce in  the  ear  nothing  but  tumult  and  confufion. 

Hearing  is  a much  more  neceffary  fenfe  to  man  than  to 
animals.  With  thefe  it  is  only  a warning  againft  danger,  or 
an  encouragement  to  mutual  afliftance.  In  man,  it  is  the 
fource  of  moft  of  his  pleafures  : and  without  which  the  reft 
of  his  fenfes  would  be  of  little  benefit.  A man  born  deaf, 
muft  necelfarily  be  dumb ; and  his  whole  fphere  of  know- 
ledge mull  be  bounded  only  by  fenfual  obje&s.  We  have 
an  inftance  of  a young  man,  who,  being  born  deaf,  was  re- 
llored  at  the  age  of  twenty-four,  to  perfedl  hearing : the  ac- 
count is  given  in  the  Memoirs  of  the  Academy  of  Sciences, 

*7°3>  PaSe  l8* 

A young  man,  of  the  town  of  Chartres,  between  the  age 
of  twenty-three  and  twenty-four,  the  fon  of  a tradefman, 
and  deaf  and  dumb  from  his  birth,  began  to  fpeak  all  of  a 
fudden  to  the  great  aftonifiiment  of  the  whole  town.  He 
gave  them  to  underftand  that,  about  three  or  four  months  be- 
. fore,  he  had  heard  the  found  of  the  bells  for  the  firft  time, 
and  was  greatly  furprifed  at  this  new  and  unknown  fen- 
fation.  After  fome  time,  a kind  of  water  iffued  from  his  left 
ear,  and  he  then  heard  perfe&ly  well  with  both.  During 
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thefe  three  months,  he  was  feduloufly  employed  in  liftenmg 
without  faying  a word  and  accuftoming  himfelf  to  fpeak 
foftly  (fo  as  not  to  be  heard)  the  words  pronounced  by 
others.  He  laboured  hard  alfo  in  perfecting  himfelf  in  the 
pronunciation,  and  in  the  ideas  attached  to  every  found.  At 
length,  having  fuppofed  himfelf  qualified  to  break  filence, 
he  declared,  that  he  could  now  fpeak,  although  as  yet  but 
imperfeCtly.  Soon  after,  feme  able  divines  queftioned  him 
concerning  his  ideas  of  his  pafl  Hate  ; and  principally  with 
refpeCt  to  God,  his  foul,  the  morality  or  turpitude  of  aCtions. 
The  young,  however,  had  not  driven  his  folitary  fpecula- 
tions  unto  that  channel.  He  had  gone  to  mafs  indeed  with 
his  parents,  had  learned  to  fign  himfelf  with  the  crofs,  to 
kneel  down  and  aflume  all  the  grimaces  of  a man  that  was 
praying  ; but  he  did  all  this  without  any  manner  of  know- 
ledge of  the  intention  or  the  caufe ; he  faw  others  do  the 
like,  and  that  was  enough  for  him  ; he  knew  nothing  even 
of  death,  and  it  never  entered  into  his  head ; he  led  a life 
of  pure  animal  inltinCt ; entirely  taken  up  with  fenfible 
objeCls,  and  fuch  as  were  prefent,  he  did  not  feem  even  to 
make  as  many  reflections  upon  thefe,  as  might  reafonably 
be  expeCted  from  his  improving  fituation  : and  yet,  the  young 
man  was  not  in  want  of  underftanding ; but  the  under- 
ftanding  of  a man  deprived  of  all  commerce  with  others,  is 
fo  very  confined,  that  the  mind  is  in  fome  meafure  totally 
under  the  control  of  its  immediate  fenfations. 

Notwithftanding,  it  is  very  poflible  to  communicate  ideas 
to  deaf  men,  which  they  previoufly  "wanted,  and  even  give 
them  very  precife  notions  of  fome  abftraCt  fubjeCts,  by 
means  of  figns,  and  of  letters.  A perfon  born  deaf,  may, 
by  time,  and  fufficient  pains,  be  taught  to  write  and  read, 
to  fpeak,  and,  by  the  motions  of  the  lips,  to  underftand 
what  is  faid  to  him:  however,  it  is  probable  that,  as  m oft 
of  the  motions  of  fpeech  are  made  within  the  mouth  by  the 
tongue,  the  knowledge  from  the  motion  of  the  lips,  is  but 
very  confined : <€  neverthelefs,  I have  converfed  with  a gen- 
tleman thus  taught,  and  in  all  the  commonly  occuring 
queftions, , and  the  ufual  falutations,  he  was  ready  enough, 
merely  by  attending  to  the  motion  of  the  lips  alone.  When 
I ventured  to  fpeak  for  a fhort  continuance,  he  was  totally 
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at  lofs,  although  he  underftood  the  fubjeft,  when  written, 
extremely  well.”  Perfons  taught  in  this  manner,  were  at 
firft  confidered  as  prodigies  ; but  there  have  been  fo  many 
inftances  of  fuccefs  of  late,  and  fo  many  are  fkilful  in  the 
art  of  inftru£Hng  in  this  way,  that,  though  ftill  a matter  of 
fome  curiofity,  it  ceafes  to  be  an  obje£l  of  wonder. 


CHAP.  IX. 

OF  SMELLING,  FEELING,  AND  TASTING. 

animal  may  be  faid  to  fill  up  that  fphere  which  he 
can  reach  by  his  fenfes  ; and  is  actually  large  in  proportion 
to  the  fphere  to  which  its  organ  extends.  By  fight,  man’s 
enjoyments  are  diffufed  into  a wide  circle  ; that  of  hearing, 
though  lefs  widely  diffufed,  neverthelefs  extends  his  powers ; 
the  fenfe  of  fmelling  is  more  contra&ed  ftill ; and  the  tafte 
and  touch  are  the  moft  confined  of  all.  Thus  man  enjoys 
very  diftant  obje£ls,  but  with  one  fenfe  only ; more  nearly 
he  brings  two  fenfes  at  once  to  bear  upon  them  ; his  fenfe  of 
fmelling  aflifts  the  other  two,  at  its  own  diftance ; and  of 
fuch  obje£ls,  as  a man,  he  may  be  faid  to  be  in  perfe£l  pof- 
fefiion. 

Each  fenfe,  however,  the  more  it  a£ls  at  a diftance,  the 
more  capable  it  is  of  making  combinations ; and  is,  confe- 
quently,  the  more  improveable.  Refined  imaginations,  and 
men  of  ftrong  minds,  take  more  pleafure,  therefore,  in  im- 
proving the  delights  of  the  diftant  fenfes,  than  in  enjoying 
fuch  as  are  fcarce  capable  of  improvement. 

By  combining  the  obje&s  of  the  extenfive  fenfes,  all  the 
arts  of  poetry,  painting,  and  harmony  have  been  difeovered ; 
but  the  clofer  fenfes,  if  I may  fo  call  them,  fuch  as  fmelling, 
tailing,  and  touching,  are,  in  fome  meafure,  as  fimple  as  they 
are  limited,  and  admit  of  little  variety.  The  man  of  imagi- 
nation makes  a great  and  an  artificial  happinefs,  by  the  plea- 
fure of  altering  and  combining ; the  fenfualift  juft  Hops 
where  he  began,  and  cultivates  only  thofe  pleafures  which  he 
cannot  improve.  The  fenfualift  is  contented  with  thofe  en- 
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joyments  that  are  already  made  to  his  hand  ; but  the  man  of 
pleafure  is  beft  pleafed  with  growing  happinefs. 

Of  all  the  fenfes,  perhaps,  there  is  not  one  in  which  man 
is  more  inferior  to  other  animals  than  in  that  of  fmelling. 
With  man,  it  is  a fenfe  that  a&s  in  a narrow  fphere,  and  dif- 
gufts  almoft  as  frequently  as  it  gives  him  pleafure.  With 
many  other  animals  it  is  difFufed  to  a very  great  extent ; and 
never  feems  to  offend  them.  Dogs  not  only  trace  the  fteps 
of  other  animals,  but  alfo  difcover  them  by  the  fcent  at  a 
very  great  diftance  ; and  while  they  are  thus  exquifitely  fen- 
fible  of  all  fmells,  they  feem  no  way  difgufted  by  any. 

But,  although  this  fenfe  is,  in  general,  fo  very  inferior  in 
man,  it  is  much  ffronger  in  thofe  nations  that  abftain  from 
animal  food,  than  among  Europeans.  The  Bramins  of  India 
have  a power  of  fmelling,  as  I am  informed,  equal  to  what  it 
is  in  moft  other  creatures  They  can  fmell  the  water  which 
they  drink,  that  to  us  feems  quite  inodorous ; and  have  a 
word,  in  their  language,  which  denotes  a country  of  fine 
water.  We  are  told,  alfo,  that  the  Negroes  of  the  Antilles, 
by  the  fmell  alone,  can  diflinguifh  between  the  footfleps  of 
a Frenchman  and  a Negro.  It  is  poflible,  therefore,  that  we 
may  dull  this  organ  by  our  luxurious  way  of  living ; and  fa* 
crifice  to  the  pleafures  of  tafle,  thofe  which  might  be  received 
from  perfume. 

However,  it  is  a fenfe  that  we  can,  in  fome  meafure,  dif- 
penfe  with;  and  I have  known  many  that  wanted  it  entirely, 
with  but  very  little  inconvenience  from  its  lofs.  In  a ftate 
of  nature  it  is  faid  to  be  ufeful  in  guiding  us  to  proper  nou* 
rifhment,  and  deterring  us  from  that  which  is  unwholefome; 
but,  in  our  prefent  fituation,  fuch  information  is  but  little 
wanted  ; and,  indeed,  but  little  attended  to.  In  faQ:,  the 
fenfe  of  fmelling.  gives  us  very  often  falfe  intelligence.  Many 
things  that  have  a difagreeable  odour  are,  neverthelefs,  whole- 
fome,  and  pleafant  to  the  tafte ; and  fuch  as  make  eating  an  • 
art,  feldom  think  a meal  fit  topleafe  the  appetite  till  it  begins 
to  offend  the  ncfe.  On  the  other  hand,  there  are  many  things 
that  fmell  mofi  gratefully,  and  yet  are  noxious,  or  fatal  to 
the  conftitution.  Some  phyficians  think  that  perfumes  in 
general  are  unwholefome ; that  they  relax  the  nerves,  pro* 
duce  headachs,  and  even  retard  digeftion.  The  machinel 
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apple,  which  is  known  to  be  deadly  poifon,  Is  polfefled  of  the 
moil  grateful  odour.  Some  of  thofe  mineral  vapours  that 
are  often  found  fatal  in  the  ftomach,  fmell  like  the  fweeteft 
dowers,  and  continue  thus  to  flatter  till  they  deftroy.  This 
fenfe,  therefore,  as  it  flhould  feem,  was  never  meant  to  diredfc 
us  in  the  choice  of  food,  but  appears  rather  as  an  attendant 
than  a neceflary  pleafure. 

Indeed,  if  we  examine  the  natives  of  different  countries, 
or  even  different  natives  of  the  fame,  we  fliall  find  no  plea- 
fure in  which  they  differ  fo  widely  as  that  of  fmelling. 
Some  perfons  are  pleafed  with  the  fmell  of  a rofe  ; while  I 
have  known  others  that  could  not  abide  to  have  it  approach 
them.  The  favage  nations  are  highly  delighted  with  the 
fmell  of  affafcetida,  which  is  to  us  the  mod  naufeous  (link  in 
nature.  It  would  in  a manner  feem  that  our  delight  in  per- 
fumes was  made  by  habit ; and  that  a very  little  induftry 
could  bring  us  totally  to  invert  the  perception  of  odours. 

Thus  much  is  certain,  that  many  bodies  which  at  one  dis- 
tance are  an  agreeable  perfume,  when  nearer  are  a moft  un- 
grateful odour.  Mufk  and  ambergris,  in  fmall  quantities, 
are  confidered  by  moft  perfons  as  highly  fragrant ; and  yet, 
when  in  larger  mafles,  their  fcent  is  infufferable.  From  a 
mixture  of  two  bodies,  each  whereof  is,  of  itfelf,  void  of  all 
fmell,  a very  powerful  fmell  may  be  drawn.  Thus,  by 
grinding  quick-lime  with  fal-ammoniac,  may  be  produced  a 
very  foetid  mixture.  On  the  contrary,  from  a mixture  of 
two  bodies,  that  are  feparately  difagreeable,  a very  pleafant 
aromatic  odour  may  be  gained.  A mixture  of  aqua-fortis 
with  fpirit  of  wine  produces  this  effeft.  But  not  only  the 
alterations  of  bodies  by  each  other,  but  the  fmalleft  change  in 
us'makes  a very  great  alteration  in  this  fenfe,  and  frequently 
deprives  us  of  it  totally.  A flight  cold  often  hinders  us  from 
fmelling ; and  as  often  changes  the  nature  of  odours.  Some 
perfons,  from  diforder,  retain  an  incurable  averfion  to  thofe 
i. mehs  vi  hich  moft  pieafed  tnem  before  £ and  many  have  been 
known  to  have  an  antipathy  to  fome  animals,  whofe  prefence 
they  inftantly  perceive  by  the  fmell.  From  all  this,  there- 
fore, the  fenfe  of  fmelling  appears  to  be  an  uncertain  moni- 
tor, eafily  dilbrdered,  and  not  much  miflsd  when  totally 
wanting. 
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The  fenfe  moft  nearly  allied  to  fmelling  is  that  of  tafting. 
This,  fome  have  been  willing  to  confider  merely  as  a nicer 
kind  of  touch,  and  have  undertaken  to  account  in  a very  me- 
chanical manner,  for  the  difference  of  favours.  “ Such  bo- 
dies.,1” faid  they,. <c  as  are  pointed,. happening  to  be  applied  to 
the  papillae  of  the  tongue,  excite  a very  powerful  fenfation* 
and  give  us  the  idea  of  falt-nefs.  Such,  on  the  contrary,  as 
are  of  a rounder  figure,  Hide  -fmoothly  along  the  papillae,  and 
are  perceived  to  be  Tweet/*  In  this  manner  they  have,  with 
minute  labour,  gone  through  the  variety  of  imagined  forms 
in  bodies,  and  have  given  them  as  imaginary  eftedls.  All 
we  can  .precisely  determine  upon  the  nature  of  taftes  is,  that 
the  bodies  to  be  tailed  muff  be  either  fome  what  moiftened, 
or,  in  fome  meafure,  diffolved  by  the  faliva  before  they  can 
produce  a proper  fenfation  t when  both  the  tongue  itfelf,  and 
the  body  to  be  tailed  are  extremely  dry,  no  tafte  whatever 
enfues.  The  fenfation  is -then  changed  •*  and  the  tongue,  in- 
ftead  of  tailing,,  e^n  only  be  faid,  like  any  other  part  of  the 
body,  to  feel  the  objedl.  _ \ 

It  is  for  this  reafon  that  children  have  a ftionger  relifh  of 
taftes  than  thofe  who  are  more  advanced  in  life.  This  or- 
gan with  them,  from  the  greater  moifture  of  their  bodies,  is 
kept  iti  greater  perfection  ; and  is,  confequently,  better 
adapted  to  perform  its  fun&ions.  Every  perfon  remembers 
how  great  a pleafure  he  found  in  fweets,  while  a child  ; but 
his  tafte  growing  more  obtuie,  with  age,  he  is  obliged  to  ufe 
artificial  means  to  excite  it.  It  is  then  that  he  is  found  to 
call  in  the  afliflance  of  poignant  fauces,  and  ftrong  relilhes 
of  falts  and  aromatics  * all  which  the  delicacy  of  his  tender 
organ,  in  childhood*  were  unable  to  endure.  His  tafte  grows 
callous  to-  the  natural  relifhesi  and  is  artificially  formed  to 
others  more  unnatural;  fo  that  rhe  higheft  epicure  may  be 
fkid  to  have  the  moft  depraved  tafte  ; as  it  is  owing  to  the 
bluntnefs  of  his  organs  that  he  is  obliged  to  have  recourk  to 
fuch  a variety  of  expedients,  to  gratify  his  appetite. 

As  fmells  are  often  rendered  agreeable  by  habit,  fo  alfo 
taftes  may  be.  Tobacco  and  coffee,  fo  pleafing:to  many,  are 
yet,  at  firft,  very  difagreeable  to  all.  It  is  not  without  .per- 
feverance  that  we  begin  to  have  a relifh  for  them ; we  force 
Nature  fo  long,,  that  what  was  conftraint  in  the  begin- 
ning, at  laft  becomes  inclination. 
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The  gro.fifeft,  and  yet  the  mod  ufeful  of  all  the  fenfes,  is 
thax  of  feeling.  We  are  often  feen  to  furvive  under  the  lofs 
of  the  reft  j but  of  this  we  can  never  be  totally  deprived,  but 
with  life.  Although  this  feufe  is  diffufed  over  all  parts  of 
the  body,  yet  it  moft  frequently  happens  that  thofe  parts 
which  are  moft  exercifed  in  touching,  acquire  the  greateft 
degree  of  accuracy.  Thus  the  fingers,  by  long  habit,  be- 
come greater  mailers  in  the  art  than  any  others,  even  where 
the  fenfation  is  more  delicate  and  fine*.  It  is  from  this  ha- 
bit, therefore,  and  their  peculiar  formation,  and  not,  as  is 
fuppofed,  from  their  being  furnilhed  with  a greater  quantity 
gf  nerves,  that  the  fingers  are  thus  .perfectly  qualified  to 
pudge  of  forms.  Blind  men,  who  are  obliged  to  ufe  them 
much  oftener,  have  this  fenfe  much  finer ; fo  that  the 
delicacy  of  the  touch  arifes  rather  from  the  habit  of  con- 
ftantly  employing  the  fingers,  than  from  any  fancied  nervouf- 
nefs  in  their  conformation. 

All  animals  that  are  furnilhed  with  hands  f feem  to  have 
more  underftanding  than  others.  Monkeys  have  fo  many 
adlions  like  thofe  Gf  men,  that  they  appear  to  have  fimilar 
ideas  of  the  form  of  bodies.  Ail  other  creatures,  deprived  of 
hands,  can  have  no  diftindl  ideas  of  the  lhape  of  the  objefls 
by  which  they  are  furrounded,  as  they  want  this  organ, 
which  ferves  to  examine  and  meafure  their  forms,  their 
Tilings  and  depreffions.  A quadruped,  probably,  conceives 
as  erroneous  an  idea  of  any  thing  near  him,  as  a child  would 
of  a rock  or  a mountain  that  it  beheld  at  a diftance.  It 
may  be  for  this  reafon,  that  we  often  fee  them  frighted  at 
‘things  with  which  they  ought  to  be  better  acquainted. — 
Fifties,  whofe  bodies  are  covered  with  fcales,  and  who  have 
no  organs  for  feeling,  mull  be  the  moll  llupid  of  all  anitnals. 
Serpents,  that  are  likewife  deftitute,  ate  yet,  by  winding 
round  feveral  bodies,  better  capable  of  judging  of  their  form. 
All  thefe,  however,  can  have  but  very  hnperfedl  ideas  from 
feeling ; and  we  have  already  feen,  when  deprived  of  this 
fenfe,  how  little  the  reft  pf  the  fenfes  are  to  be  relied  on. 

The  feeling,  therefore,  is  .the  guardian,  the  judge,  and  the 
examiner  of  all  the  reft  of , the  fenfds.  It  eftablilhes  their  in- 
formation, and  detedls  their  errors.  All  the  other  fenfes  are 
* BnfFon,  vol.  vi.  p.  8c.  -J-  Ibid.  vol.  yl.  p.  82. 
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altered  by  time,  and  contradift  their  former  evidence  •,  but 
the  touch  ft  ill  continues  the  fame  ; and^  though  extremely 
confined  in  its  operations,  yet  it  is  never  found  to  deceive. 
The  univerfe,  to  a man  who  had  only  ufed  the  reft  of 
his  fenfes,  would  be  but  a fcene  of  illufion  *,  every  object 
mifreprefented,  and  all  its  properties  unknown.  Mr.  Buffon 
has  imagined  a man  juft  newly  brought  into  exiftence,  de- 
fcribing  the  illufion  of  his  firft  fen  fat  ions,  and  pointing  out 
the  fteps  by  which  he  arrived  at  reality.  He  confiders  him 
as  juft  created,  and  awaking  amidft  the  produ&ions  of  Na- 
ture ; and,  to  animate  the  narrative  ftill  more  ftrongly,  has 
made  his  philofophical  man  a fpeaker.  The  reader  will  no 
doubt  recolle&  Adam’s  fpeech  in  Hilton  as  being  fimilar.-- 
All  that  I can  fay  to  obviate  the  imputation  of  plagiarifm  is, 
that  the  one  treats  the  fubjedb  more  as  a poet,  the  other  more 
as  a philofopher.  The  pliilofopher’s  man  defcribes  his  firft 
fenfations  in  the  following  manner  #. 

1 well  remember  that  joyful  anxious  moment  when  I firft 
became  acquainted  with  my  own  exiftence.  I was  quite 
ignorant  of  what  1 was*  how  I was  produced,  or  from  whence 
/came.  I opened  my  eyes : what  an  addition  to  my  fur- 
prife  ! the  light  of  the  day,  the  azure  vault  of  heaven,  the 
verdure  of  the  earth,  the  cryftal  of  the  waters,  all  employed 
me  at  once,  and  animated  and  filled  me  with  inexpreflible 
delight.  I at  firft  imagined  that  all  thofe  objeas  were  within 

me,  and  made  a part  of  myfelf. 

Im prefled  with  this  idea,  I turned  my  eyes  to  the  fun ; 
its  fplendor  dazzled  and  overpowered  me  : I fhut  them  once 
more  ; and,  to  my  great  concern,  I fuppofed  that,  during 
this  fliort  interval  of  darknefs,  I was  again  returning  to 

nothing.  _ . . 

Affixed,  feized  with  aftomfhment,  I pondered  a moment 

on  this  great  change,  when  I heard  a variety  of  nnexpcaed 
founds.  The  whittling  of  the  wind,  and  the  melody  of  the 
srove,  formed  a concert,  the  foft  cadence  of  which  funk 
upon  my  foul.  I lijlened  for  feme  time,  and  was  per- 
fuaded  that  all  this  mufic  was  within  me. 

Quite  occupied  with  this  new  kind  of  exiftence,  I had 
already  forgtten  the  light  which  was  my  firft  inlet  into  life-, 
'*  Buffon,  vol.  vi.  p.  82, 
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when  I once  more  opened  my  eyes,  and  found  myfelf  again 
In  polTeffion  of  my  former  happinefs.  The  gratification  of 
the  two  fenfes  at  once,  was  a pleafure  too  great  for  ut- 
terance. 

I turned  my  eyes  upon  a thoufand  various  obje£h  ; I foon 
found  that  I could  lofe  them,  and  reftore  them  at  will ; and 
amufed  myfelf  more  at  leifure  with  a repetition  of  this  new- 
made  power. 

I now  began  to  gaze  without  emotion,  and  to  hearken 
with  tranquillity,  when  a light  breeze,  the  frelhnefs  of  which 
charmed  me,  wafted  its  perfumes  to  my  fenfe  of  fmelling, 
and  gave  me  fuch  fatisfa£Hon  as  even  increafed  my  felf-love. 

Agitated,  rouzed  by  the  various  pleafures  of  my  new 
exiftence,  I inftantly  arofe,  and  perceived  myfelf  moved 
along,  as  if  by  lome  unknown  and  fecret  power. 

I had  fcarce  proceeded  forward,  when  the  novelty  of  my 
fituation  once  more  rendered  me  immoveable.  My  furprife 
returned  ; I fuppofed  that  every  object  around  me  had  been 
in  motion  : I gave  to  them  that  agitation  which  I produced 
by  changing  place  *,  and  the  whole  creation  feemed  once 
more  in  diforder. 

I lifted  my  hand  to  my  head ; I touched  my  forehead  ; 

I felt  my  whole  frame  ; I then  fuppofed  that  my  hand  was 
the  principal  organ  of  my*  exiftence  ; all  its  informations 
were  diftin£t  and  perfect ; and  fo  fuperior  to  the  fenfes  I 
had  yet  experienced,  that  I employed  myfelf  for  fome  time! 
in  repeating  its  enjoyments:  every  part  of  my  perfonl^ 
touched,  feemed  to  touch  my  hand  in  turn  j and  gave  back 
fenfation  for  fenfation. 

I foon  found,  that  this  faculty  was  expanded  over  the 
whole  furface  of  my  body  *,  and  I now  firft  began  to  per- 
ceive the  limits  of  my  exiftence,  which  I had  in  the  beginning 
fuppofed  fpread  over  all  the  objects  I faw. 

Upon  cafting  my  eyes  upon  my  body,  and  furveying  my 
own  form,  I thought  it  greater  than  all  the  objects  that  fur- 
rounded  me.  I gazed  upon  my  perfon  with  pleafure ; I exa- 
amined  the  formation  of  my  hand,  and  all  its  motions  ; -it 
feemed  to  me  large  or  little  in  proportion  as  I approached  it 
to  my  eyes  > I brought  it  very  near,  and  it  then  hid  almoft 
every  other  object  from  my  fight.  I began  foon,  however, 

*3 


A HISTORY  OF 


334 

to  find  that  my  fight  gave  me  uncertain  information',  and 
refolved  to  depend  upon  nay  feeling  for  redrefs. 

This  precaution  was  of  the  utmoft  fervice ; I renewed 
my  motions,  and  walked  forward  with  my  face  turned  to- 
wards the  heavens.  I Happened  to  ftrike  lightly  againft  a 
palm-tree,  and  this  renewed  my  furprife : I laid  my  hand 
on  this  ftrange  body  ; it  feemed  replete  with  new  wonders, 
for  it  did  not  return  me  fenfation  for  fenfation,  as  my 
former  feelings  had  done  I perceived  that  there  was 
fomething  external,  and  which  did  nor  make  a part  of  rny 
own  exiflence. 

I now,  therefore,  refolved  to  touch  whatever  I faw,  and 
vainly  attempted  to  touch  the  fun  j I ftretched  forth  my 
arm,  and  felt  only  yielding  air  : at  every  effort,  I fell  from 
one  furprife  into  another,  for  every  object  appeared  equally 
near  me  ; and  it  was  not  till  after  an  infinity  of  trials,  that 
I found  fome  objects  further  removed  than  the  reft. 

Amazed  with  the  illufions,  and  the  uncertainty  of  my 
ftate,  I fat  down  beneath  a tree ; the  moft  beautiful  fruits 
hung  upon  it,  within  my  reach  ; I ftretched  forth  my  Hand, 
and  they  inftantly  feparated  from  the  branch.  I was  proud 
of  being  able  to  grafp  a fubftance  without  me  ; I held  them 
tip,  and  their  weight  appeared  to  me  like  an  animated  power 
that  endeavoured  to  draw  them  to  the  earth.  I found  a 
pleafure  in  conquering  their  refiftance. 

I held  them  near  my  eye ; I confidered  their  form  and 
beauty  5 their  fragrance  ftill  more  allured  me  to  bring  them 
nearer,  I approached  them  to  my  lips,  and  drank  in  their 
odours  j the  perfume  invited  my  fenfe  of  tailing,  and  I foon 
tried  a new  fenfe — How  new ! how  exquifite  ! Hitherto  I 
had  tafted  only  of  pleafure  ; but  now  it  was  luxury.  The 
power  of  tailing  gave  me  the  idea  of  pofTelTion. 

Flattered  with  this  new  acquifition,  I continued  its  ex- 
ercife,  till  an  agreeable  languor  Healing  upon  my  mind,  I 
felt  all  my  limbs  become  heavy,  and  all  my  defires  fufpended. 
My  fenfations  were  now  no  longer  vivid  and  diftin£l ; but 
feemed  to  lofe  every  obje£l,  and  prefented  only  feeble  images, 
confufedly  marked. . At  that  inftant  I funk?  upon  the  flowery 
bank,  and  flumber  feized  me.  All  no\Y  feemed  once  more 
loft  to  me.  It  was  then  as  if  I was  returning  into  my  for- 
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rcer  nothing.  How  long  my  fleep  continued,  I cannot  tell ; 
ns  I yet  had  no  perception  of  time.  My  awaking  appeared 
like  a fecond  birth  ; and  I then  perceived  that  I had  ceafed 
for  a time  to  exift.  This  produced  a new  fenfation  of  fear; 
and  from  this  interruption  in  life,  I began  to  conclude  that 
I was  not  formed  to  exift  for  ever. 

In  this  ftate  of  doubt  and  perplexity,  I began  to  harbour 
new  fufpicions ; and  to  fear  that  deep  had  robbed  me  of 
fome  of  my  late  powers  ; when,  turning  on  one  fide,  to  re- 
folve  my  doubts,  what  was  my  amazement,  to  behold  ano- 
ther being,  like  myfelf,  ftretched  by  my  fide  ! New  ideas 
now  began  to  arife ; new  pafiions,  as  yet  unperceived,  with 
fears,  and  pleafures,  'all  took  pofleffion  of  my  mind,  and 
prompted  my  curiofity : love  fcrved  to  complete  that  hap- 
pinefs  which  way  begun  in  the  individual ; and  every  fenfe 
was  gratified  in  all  its  varieties. 


CHAP.  X. 


OF  OLD  AGE  AND  DEATH *. 


VERY  thing  in  Nature  has  its  improvement  and  decay. 
The  human  form  is  no  fooner  arrived  at  its  ftate  of  per- 
fection than  it  begins  to  decline.  The  alteration  is,  at  firft, 
infen fible  ; and,  often,  feveral  years  are  elapfed  before  we  find 
ourfelves  grown  old.  The  news  of  this  difagreeable  change, 
too  generally  comes  from  without ; and  we  learn  from 
others  that  we  grow  old,  before  we  are  willing  to  believe 
the  report. 

When  the  body  has  come  to  its  full  height,  and  is  extended 
into  its  juft  dimenfions  *,  it  then  alfo  begins  to  receive  an  ad- 
ditional bulk,  which  rather  loads  than  a {lifts  it.  This  is 
formed  from  fat ; which  generally,  at  the  age  of  thirty- five, 
or  forty,  covers  all  the  mufcles,  and  interrupts  their  activity. 


* This  chapter  is  taken 
inverted  commas. 


from  Mr.  BufFon,  except 

y4 


where  it  is  marked  by 


A HISTORY  OF 


33<S 

Every  a£Uon  is  then  performed  with  greater  labour,  and  the 
increafe  of  fize  only  ferves  as  a forerunner  of  decay. 

The  bones,  alfo,  become  every  day  mere  foiid.  In  the 
embryo  they  are  as  foft  almoft  as  the  muicles  and  the  flelh  ; 
but,  by  degrees,  they  harden,  and  acquire  their  natural 
vigour ; but  ft  ill,  however,  the  circulation  is  carried  on 
through  them,  and,  how  hard  foever  the  bones  may  feem, 
yet  the  blood  holds  its  current  through  them  as  through  all 
other  parts  of  the  body.  Of  this  we  may  be  convinced,  by 
an  experiment,  which  was  firft  accidentally  dlfcovered,  by 
our  ingenious  countryman  Mr.  Belcher.  Perceiving  at  a 
friend’s  houfe,  that  the  bones  of  bogs,  which  were  fed  upon 
madder,  were  red,  he  tried  it  upon  various  animals,  by 
mixing  this  root  with  their  ufual  food  ; and  he  found  that  it 
tin&ured  the  bones  in  all ; an  evident  demonflnation  that 
the  juices  of  the  body  had  a circulation  through  the  bones. 
He  fed  fome  animals  alternately  upon  madder  and  their 
common  food,  for  fome  time,  and  he  found  their  bones 
tindlured  with  alternate  layers,  in  conformity  to  their,  man- 
ner of  living.  From  all  this  he  naturally  concluded,  that 
the  blood  circulated  through  the  bones  as  is  does  through 
every  other  part  of  the  body ; and  that,  how  foiid  foever 
they  Teemed,  yet,  like  the  fofteft  parts,  they  were  furnifhed, 
through  all  their  fubftance,  with  their  proper. canals.  Ne- 
verthelefs,  thefe  canals  are  of  very  different  capacities,  during 
the  different  ftages  of  life.  In  infancy  they  are  capacious; 
and  the  blood  flows  almoft  as  freely  through  the  bones  as 
through  ny  other  part  of  the  body  ; in  manhood  their  fize  is 
greatly  diminiflied;  the  veffels  are  almoft  imperceptible  ; and 
the  circulation  through  them  is  proportionably  flow.  But,  in 
the  decline  of  life,  the  blood,  which  flows  through  the  bones,  no 
longer  contributing  to  their  growth,  rauft  neceffarily  ferve  to 
Increafe  their  hardneis.  The  channels  that  every  where  run 
through  the  human  frame,  may  be  compared  to  thofe  pipes 
that  we  every  where  fee  crufted  on  the  infide,  by  the  water, 
for  a long  continuance,  running  through  them.  Both  every 
day  grow  lefs  and  lefs,  by  the  fmall  rigid  particles  w^ich 
are  depofited  within  them.  Thus  as  the  veffels  are  by  de- 
grees diminiftied,  the  juices,  alfo,  which  were  neceffary  for 
the  circulation  through  them,  are  diminifned  in  proportion  ; 
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till  at  length,  in  old  age,  thofe  props  of  the  human  frame 
are  not  only  more  folid  but  more  brittle. 

The  cartilages,  or  griftles,  which  may  confidered  as  bones 
beginning  to  be  formed,  grow  alfo  more  rigid.  The  juices 
circulating  through  them,  for  there  is  a circulation  through 
all  parts  of  the  body,  every  day  contributes  to  render  them 
harder  ; fo  that  thefe  fubftances,  which  in  youth  are  elaftic, 
and  pliant,  in  age,  become  hard  and  bony.  As  thefe  cartilages 
are  generally  placed  near  the  joints,  the  motion  of  the  joints 
alfo  muft,  of  confequence,  become  more  difficult.  Thus, 
in  old  age,  every  action  of  the  body  is  performed  with 
labour  j and  the  cartilages,  formerly  fo  fupple,  will  now 
fooner  break  than  bend. 

“ As  the  cartilages  acquire  hardnefs,  and  unfit  the  joints 
for  motion,  fo  alfo  that  mucous  liquor,  which  is  always 
feparated  between  the  joints,  and  which  ferves,  like  oil 
to  a hinge,  to  give  them  an  eafy  and  ready  play,  is  now 
grown  more  fcanty.  It  becomes  thicker,  and  more  clammy, 
more  unfit  for  anfwering  the  purpofes  of  motion ; and  from 
thence,  in  old  age,, every  joint  is  not  only  ftiff,  but  awkward. 
At  every  motion,  this  clammy  liquor  is  heard  to  crack ; and 
it  is  not  withbut  the  greateft  effort  of  the  mufcles  that  its  re- 
finance is  overcome.  I have  feen  an  old  perfon,  who  never 
moved  a fingle  joint  that  did  not  thus  give  notice  of  the 
violence  done  it.” 

The  membranes  that  cover  the  bones,  the  joints,  and  the 
reft  of  the  body,  become,  as  we  grow  old,  more  denfe  and 
more  dry.  Thefe  whicli  furround  the  bones,  foon  ceafe  to 
be  du&ile.  The  fibres,  of  which  the  mufcles  or  fieffi  is 
compofed,  become  every  day  more  rigid  ; and,  while  to  the 
touch  the  body  feems,  as  we  advance  in  years,  to  grow 
fofter,  it  is,  in  reality,  increafing  in  hardnefs.  It  is  the  fkin, 
and  not  the  fieffi,  that  we  fell  upon  fuch  occasions.  The 
fat,  and  fiabbinefs  of  that,  feems  to  give  an  appearance  of 
foftnefs,  which  the  fieffi  itfelf  is  very  far  from  having.  There 
are  few  can  doubt  this,  after  trying  the  difference  between 
the  fieffi  of  young  and  old  animals.  The  firft  is  foft  and 
tender,  the  laft  is  hard  and  dry. 

The  fkin  is  the  only  part  of  the  body  that  age  does  not 
contribute  to  harden.  That  ftretches  to  every  degree  of 


A HISTORY  OF 


338 

tenfion  ; and  we  have  horrid  indances  of  its  pliancy,  in  many 
diforders  incident  to  humanity.  In  youth,  therefore,  while 
the  body  is  vigorous  and  increafing,  it  Hill  gives  way  to  its 
growth.  But,  although  it  thus  adapts  itfelf  to  our  increafe, 
it  does  not  in  the  fame  manner  conform  to  our  decay.  The 
fkin,  which  in  youth  was  filled,  and  gloCy,  when  the  body 
begins  to  decline,  has  not  elasticity  enough  to  fhrink  en- 
tirely with  its  diminution.  It  hangs,  therefore,  in  wrinkles. 
Which  no  art  can  remove.  The  wrinkles  of  the  body,  in 
general,  proceed  from  this  caufe.  But  thofe  of  the  face 
feem  to  proceed  from  another ; namely,  from  the  many 
varieties  of  pofitions  into  which  it  is  put  by  the  fpeech,  the 
food,  or  the  paflions.  Every  grimace,  and  every  paffion 
wrinkles  up  the  vifage  into  different  forms.  Thefe  are  vifible 
enough  in  young  perfons  ; but  what  at  firfl  was  accidental, 
or  tranfitory,  becomes  unalterably  fixed  in  the  vifage  as  it 
grows  older.  “ From  hence  we  may  conclude,  that  a free- 
dom from  paflions  not  only  adds  to  the  happinefs  of  the  mind, 
but  preferves  the  beauty  of  the  face;  and  the  perfon  that 
has  not  felt  their  influence,  is  lefs  flrongly  marked  by  the 
decays  of  nature.” 

Hence,  therefore,  as  we  advance  in  age,  the  bones,  the 
cartilages,  the  membranes,  the  fiefh,  the  fkin,  and  every 
fibre  of  the  body,  become  more  folid,  more  brittle,  and 
more  dry.  Every  part  {brinks,  every  motion  becomes  more 
flow  ; the  circulation  of  the  fluids  is  performed  with  lefs 
freedom ; perfpiration  diminilhes ; the  fecretions  alter ; the 
digeflion  becomes  flow  and  laborious;  and  the  juices  no 
longer  ferving  to  convey  their  accuftomed  nourifhment,  thofe 
parts  may  be  faid  to  live  no  longer  when  the  circulation 
ceafes.  Thus  the  body  dies  by  little  and  little  ; all  its 
funcf  ions  are  diminifhed  by  degrees ; life  is  driven  from  one 
part  of  the  frame  to  another;  univerfal  rigidity  prevails; 
and  death  at  lafi  feizes  upon  the  little  that  is  left. 

As  the  bones,  the  cartilages,  the  mufcles,  and  all  other 
parts  of  the  body,  are  fofter  in  women  than  in  men,  thefe 
parts  muff,  of  c on fequence,  require  a longer  time  to  come 
to  that  hardnefs  which  haftens  death.  Women,  therefore, 
ought  to  be  a longer  time  in  growing  old  than  men ; and 
this  is  a&ually  the  cafe.  If  wc  confult  the  tables  which 
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have  been  drawn  up  refpecHng  human  life,  we  (hall  find, 
that,  after  a certain  age,  they  are  more  long-lived  than  men, 
all  othei*  circumftances  the  fame.  A woman  of  fixty  has  a 
better  cfrarice  than  a man  of  the  fame  age  to  live  till 
eighty.  Upon  the  whole,  we  may  infer,  that  fuch  perfons  as 
hate  been  flow  in  coming  up  to  maturity,  will  alfo  be  flow 
in  growing  old  ; arid  this  holds  as  well  with  regard  to  other 
aniriials  as  to  man. 

The  whole  duration  of  the  life  of  either  vegetables,  of  ani- 
mals, may  be,  in  fome  meafure,  determined  from  their  man- 
ner of  coming  to  maturity.  The  tree,  or  the  animal,  which 
takes  but  a Ihort  time  to  increafe  to  its  utmoft  pitch,  perilhes 
much  foo'ner  than  fuch  as  are  lefs  premature.  In  both,  the 
increafe  upwards  is  firft  accompliftied;  and  not  till  they  have 
acquired  their  greateft  degree  of  height  do  they  begin  to 
fpread  in  bulk.  Man  grows  in  ftature  till  about  the  age  of 
feventeen  ; but  his  body  is  not  completely  developed  till 
about  thirty.  Dogs,  on  the  other  hand,  are  at  their  utmoft 
fize,  in  a year,  and  become  as  bulky  as  they  ufually  are  in  an- 
other. However,  man,  who  is  fo  long  in  growing,  continues 
to  Ktfd  for  fourfcore,  or  a hundred  years ; but  the  dog  feldom 
above  twelve  or  thirteen.  In  general,  alfo,  it  may  be  faid, 
that  large  animals  live  longer  than  little  ones,  as  they  ufually 
take  a longer  time  to  grow.  But  in  all  animals,  one  thing 
is  equally  certain,  that  they  carry  the  caufes  of  their  own 
decay  about  them;  and  that  their  deaths  are  necefiary  and 
inevitable.  The  profpecds  which  fome  visionaries  have 
formed  of  perpetuating  life  by  remedies,  have  been  often 
enough  proved  falfe,  by  their  own  example.  Such  unac- 
countable fchemes  would,  therefore,  have  died  with  them, 
had  not  the-loVe  of  life  always  augmented  our  credulity. 

When  the  body  is  naturally  well  formed,  it  is  pofiible  to 
lengthen  out  the  period  of  life  for  fome  years  by  manage- 
ment. Temperance  in  diet  is  often  found  conducive  to  this 
end.  The  famous  Cornaro,  who  lived  to  above  a hundred 
yeafs,  although  his  conftitution  was  naturally  feeble,  is  a 
ftrong  inftance  of  the  benefit  of  an  abftemious  life.  Mo- 
deration in  the  palfrons  alfo  may  contribute  to  extend  the 
term  of  our  exiftence.  “ Fontenelle,  the  celebrated  writer, 
was  naturally  of  a very  weak  and  delicate  habit  of  body.  He 
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•was  affe&ed  by  the  fmalleft  irregularities ; and  had  fre- 
quently buffered  fevere  fits  of  illnefs  from  the  flighted:  caufes* 
But  the  refnarkable  equality  of  his  temper,  and  his  feeming 
want  of  paflion,  lengthened  out  his  life  to  above  a hundred. 
It  was  remarkable  of  him,  that  nothing  could  vex  or  make 
him  uneafy;  every  occurrence  feemed  equally  pleafing;  and 
no  event,  however  unfortunate,  feemed  to  come  unexpe&ed.” 
However,  the  term  of  life  can  be  prolonged  but  for  a very 
little  time  by  any  art  we  can  ufe.  We  are  told  of  men  who 
have  lived  beyond  the  ordinary  duration  of  human  exiftence  \ 
fuch  as  Parr,  who  lived  to  a hundred  and  forty-four ; and 
Jenkins  to  a hundred  and  fixty-five  ; yet  thefe  men  ufed  no 
peculiar  arts  to  prolong  life  ; on  the  contrary,  it  appears  that 
thefe,  as  well  as  fome  others,  remarkable  for  their  longevity, 
were  peafants  accuftomed  to  the  greateft  fatigues,  who  had 
no  fettled  rules  of  diet,  but  who  often  indulged  in  acci- 
dental excefles.  Indeed,  if  we  confider  that  the  European, 
the  Negro,  the  Chinefe,  and  the  American,  the  civilized  man, 
and  the  favage,  the  rich  and  the  poor,  the  inhabitant  of  the 
city  and  of  the  country,  though  all  fo  different  in  other  re- 
fpefts,  are  yet  entirely  fimilar  in  the  period  allotted  them  for 
living  ; if  we  confider  that  neither  the  difference  of  race,  of 
climate,  of  nourifliment,  of  convenience,  or  of  foil,  makes 
any  difference  in  the  term  of  life  ; if  we  confider  that  thofe 
men  who  live  upon  raw  flefh,  or  dried  fifhes,  upon  fago,  or 
rice,  upon  caffava,  or  upon  roots,  neverthelefs  live  as  long  as 
thofe  who  are  fed  upon  bread  and  meat,  wre  {hall  readily  be 
brought  to  acknowledge,  that  the  duration  of  life  depends 
neither  upon  habit,  cuftoms,  nor  the  quantity  of  food  ; we 
fliall  confefs,  that  nothing  can  change  the  laws  of  that  me- 
chanifm  which  regulates  the  number  of  our  years,  and  which 
can  chiefly  be  affedled  only  by  long  faffing  or  great  excefs. 

If  there  be  any  difference  in  the  different  periods  of  man’s 
exiftence,  it  ought  principally  to  be  aferibed  to  the  quality  of 
the  air.  It  has  been  obferved,  that  in  elevated  fituations 
there  have  been  found  more  old  people  than  in  thofe  that 
were  low.  The  mountains  of  Scotland,  Wales,  Auvergne, 
and  Switzerland,  have  furnifhed  more  inftances  of  extreme 
old  age,  than  the  plains  of  Holland,  Flanders,  Germany,  or 
Poland.  But,  in  general,  the  duration  of  life  is  nearly  the 
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fame  in  mod  countries.  Man,  if  not  cut  off  by  accidental 
difeafes,  is  often  found  to  live  to  ninety  or  a hundred 
years.  Our  anceftors  did  not  live  beyond  that  date;  and, 
fince  the  times  of  David,  this  term  has  undergone  little  al- 
teration. 

If  we  be  afked,  how  in  the  beginning  men  lived  fo  much 
longer  than  at  prefent,  and  by  what  means  their  lives  were 
extended  to  nine  hundred  and  thirty,  or  even  nine  hundred 
and  fixty  years  ? It  may  be  anfwered,  that  the  productions 
of  the  earth,  upon  which  they  fed,  might  be  of  a different 
nature  at  that  time  from  what  they  are  at  prefent.  (( It  may 
be  anfwered,  that  the  term  was  abridged  by  Divine  Com- 
mand, in  order  to  keep  the  earth  from  being  overftocked 
with  human  inhabitants  ; fince,  if  every  perfon  were  now  to 
live  and  generate  for  nine  hundred  years,  mankind  would  be 
increafed  to  fuch  a degree,  that  there  would  be  no  room  for 
fubfiftence : fo  that  the  plan  of  Providence  would  be  altered; 
which  is  feen  not  to  produce  life,  without  providing  a pro- 
per fupply.” 

But  to  whatever  extent  life  may  be  prolonged,  or  however 
fome  may  have  delayed  the  effe&s  of  age,  death  is  the  cer- 
tain goal  to  which  all  are  haflening.  All  the  caufes  of  de- 
cay which  have  been  mentioned,  contribute  to  bring  on  this 
dreaded  diffolution.  However,  Nature  approaches  to  this 
awful  period,  by  flow  and  imperceptible  degrees ; life  is  con- 
fuming  day  after  day  ; and  fome  one  of  our  faculties,  or  vi- 
tal principles  is  every  hour  dying  before  the  reft ; fo  that 
death  is  only  the  laft  fhade  in  the  pi£! ure ; and  it  is  probable 
that  man  fuffers  a greater  change  in  going  from  youth  to  age, 
than  from  age  into  the  grave.  When  we  firft  begin  to  live, 
our  lives  may  fcarcely  be  faid  to  be  our  own  ; as  the  child 
grows,  life  increafes  in  the  fame  proportion  ; and  is  at  its 
height  in  the  prime  of  manhood.  But  as  foon  as  the  body 
begins  to  decreafe,  life  decreafes  alfo  ; for,  a$  the  human 
frame  diminifhes,  and  its  juices  circulate  in  fmaller  quanti- 
ty, life  diminifhes  and  circulates  with  lefs  vigour  ; fo  that  as 
we  begin  to  live  by  degrees,  we  begin  to  die  in  the  farm? 
manner. 

Why  then  fhould  we  fear  death,  if  our  lives  have  been  fuch 
as  not  to- make  eternity  dreadful  ? Why  fhould  we  fear  that 
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moment  which  is  prepared  by  a thoufand  other  moments  of 
the  fame  kind  ? the  firft  pangs  of  ficknefs  being  probably 
greater  than  the  laft  ftruggles  of  departure.  Death,  in  raoft 
perlbns,  is  as  calmly  endured  as  the  disorder  that  brings  it 
on.  If  we  inquire  from  thofe  whofe  bufinefs  it  is  to  attend 
the  tick  and  the  dying,  we  fhall  find  that,  except  in  a very 
few  acute  cafes,  where  the  patient  dies  in  agonies,  the  great- 
eft  number  die  quietly,  and  feemingly  without  pain  : and 
even  the  agonies  of  the  former  rather  terrify  the  fpeCtators 
than  torment  the  patient ; for  how  many  have  we  not  feeia 
who  have  been  accidentally  relieved  from  this  extremity,  and 
yet  had  no  memory  of  what  .they  then  endured  ? In  fa£t,  they 
had  ceafed  to  live,  during  that  time  when  they  ce^fed  to 
have  fen  fat  ion ; and  their  pains  were  only  thofe  of  which 
they  had  an  idea. 

The  greateft  number  of  mankind  die,  therefore,  without 
fenfation  ; and  of  thofe  few  that  ftill  preferve  their  faculties 
entire  to  the  lafl  .moment,  there  is  fcarce  one  of  them  that 
does  not  alfo  preferve  the  hopes  of  ftill  out-living  his  difor- 
der.  Nature,  for  the  happinefs  of  man,  has  rendered  this 
fentiment  ftronger  than  his  reafon.  A perfon  dying  of  an 
incurable  diforder,  which  he  muft  know  to  be  fo,  by  frequent 
examples  of  his  cafe ; which  he  perceives  to  be  fo,  by  the  in- 
quietude^of  all  around  him,  by  the  tears  of  his  friends,  and 
the  departure  or  the  face  of  the  phyfician,  is  nevertheless, 
ftill  in  hopes  of  getting  over  it.  His  intereft  is  fo  great,  that 
he  only  attends  to  his  own  reprefentations the  judgment  of 
others  is  conlidered  as  a hafty  conclufion ; and  while  death 
every  moment  makes  new  inroads  upon  his  qonftitutiqn,  and 
deftro.y.s  life  in  fome  part,  .hope  ftill  feems  to  efcape  the  yni- 
verfal  ruin,  and  is  the  :laft  that  fubmits  to  the  blow. 

Caft  your  eyes  upon  a fick  man,  who  has  a hundred  times 
told  you  that  he  felt  himfelf  dying,  that  he  was  convinced  he 
could  not  recover,  and  that  he  was  ready  to  expire  ; examine 
what  paffes  on  his  vifage,  when,  through  zeal  or  indifcretiqn, 
any  one  comes  to  tell  him  that  his  end  is  at  hand.  You  will 
fee  him  change,  like  one  who  is  told  an  unexpected  .piece  of 
news.  He  now  appears  not  to  have  thoroughly  believed 
what  he  had  been  telling  you  himfelf  *,  he  doubted  much  * 
and  his  fears  were  greater  than  his  hopes  ; but  he  ftill  had 
2, 
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feme  feeble  expe&atidns  of  living,  and  would  not  have  feen 
the  approaches  of  death,  unlefs  he  had  been  alarmed  by  the 
miftak^n  affiduity  of  his  attendants. 

Death,  therefore,  is  not  that  terrible  thing  which  we  fup- 
pofe  it  to  be.  It  is  a fpe£tre  which  frights  us  at  a diftance, 
but  which  difappears  when  we  come  to  approach  it  more 
clofely.  Our  ideas  of  its  terrors  are  conceived  in  prejudice, 
and  dreffed  up  by  fancy ; we  regard  it  not  only  as  the 
greateft  misfortune,  but  as  alfo  an  evil  accompanied  with  the 
moft  excruciating  tortures : we  have  even  increafed  our  ap- 
prehenfions,  by  reafoning  on  the  extent  of  our  fufferings. 
“ It  muft  be  dreadful,”  fay  fome,  u fince  k is  fufficient  to  fe- 
parate  the  foul  from  the  body;  it  muft  be  long,  fince  our  fuf- 
ferings  are  proportioned  to  the  fucceifion  of  our  ideas ; and 
thefe  being  painful,  muft  fucceed  each  other  with  extreme 
rapidity.”  In  this  manner  has  falfe  philofophy  laboured  to 
augment  the  miferies  of  our  nature  ; and  to  aggravate  that 
period,  which  Nature  has  kindly  covered  with  infenfibility. 
Neither  the  mind  nor  the  body  can  fuffer  thefe  calamities  j 
the  mind  is,  at  that  time,  moftly  without  ideas  ; and  the  bo- 
dy too  much  enfeebled,  to  be  capable  of  perceiving  its  pain. 
A very  acute  pain  produces  either  death,  or  fainting,  which 
is  a ftate  fimilar  to  death  : the  body  can  fuffer  but  to  a cer- 
tain degree ; if  the  torture  becomes  exceilive,  it  deftroys  it- 
felf ; and  the  mind  ceafes  to  perceive,  when  the  body  can  no 
longer  endure. 

In  this  manner,  exce Hive  pain  admits  of  no  refie&ion ; and 
wherever  there  are  any  fig  ns  of  it,  we  may  be  fure  that  the 
fufferings  of  the  patient  are  no  greater  than  what  we  our- 
felves  may  have  remembered  to  endure. 

But,  in  the  article  of  death,  we  have  many  inftances  in 
which  the  dying  perfondias  fhewn  that  very  rdle£lion  which 
prefuppofes  an  abfence  of  the  greateft  pain ; and,  confe- 
quently,  that  pang  which  ends  life.,  cannot  even  be  fo  great 
as  thofe  which  have  preceded.  Thus,  when  Charles  XII. 
was  (hot  at  the  fiege  of  Frederickfhall,  he.  was  feen  to  clap 
his  hand  on  the  hilt  of  his  fword ; and  although  the  blow 
was  great  enough  to  terminate  one  of  the  boldeft  and.braveft 
lives  in  ;the  world,  yet  it  was  not  painful  enough  to  deftroy 
refle&ion. . He  perceived  himfelf  attacked ; he  redeemed  that 
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he  ought  to  defend  himfelf,  and  his  bod)-  obeyed  the  impulftf 
of  his  mind,  even  in  the  laft  extremity.  Thus  it  is  the  preju- 
dice of  perfons  in  health,  and  not  the  body  in  pain,  that  makes 
us  fuffer  from  the  approach  of  death : we  have  all  our  lives 
contra&ed  a habit  of  making  out  exceffive  pleafures  and 
pains ; and  nothing  but  repeated  experience  (hews  us,  how 
ieldom  the  one  can  be  fu^ered  *,  or  the  other  enjoyed  to  the 
utmofl. 

If  there  be  any  thing  neceffary  to  confirm  what  we  have 
faid,  concerning  the  gradual  ceffation  of  life,  or  the  infenfible 
approaches  of  our  end,  nothing  can  more  effe&ually  prove 
it,  than  the  uncertainty  of  the  figns  of  death.  If  we  confult 
what  Winflow  or  Bruhier  have  faid  upon  this  fubjedf,  we 
fhall  be  convinced,  that  between  life  and  death,  the  {hade  is 
fo  very  undiftinguifhable,  that  even  all  the  powers  of  art  can 
fcarcely  determine  where  the  one  ends,  and  the  other  begins. 
The  colour  of  the  vifage,  the  warmth  of  the  body,  the  fuo- 
plenefs  of  the  joints,  are  but  uncertain  fjgns  of  life  Hill  fub- 
fifling  ; while,  on  the  contrary,  the  palenefs  of  the  com- 
plexion, the  coldnefs  of  the  body,  the  Itiffnefs  of  the  extre- 
mities, the  ceffation  of  all  motion,  and  the  total  infenfibility 
of  the  parts,  are  but  uncertain  marks  of  death  begun.  In  the 
fame  manner,  alfo,  with  regard  to  the  pulfe,  and  the  breath- 
ing, thefe  motions  are  often  fo  kept  under,  that  it  is  impoffi- 
ble  to  perceive  them.  By  approaching  a looking-glafs  to  the 
mouth  of  the  perfon  fuppofed  to  be  dead,  people  often  ex- 
pect to  find  whether  he  breathes  or  not.  But  this  is  a very 
uncertain  experiment : the  glafs  is  frequently  fullied  by  the 
vapour  of  the  dead  man’s  body  ) and  often  the  perfon  is  ft  ill 
alive,  although  the  glafs  is  no  way  tarnifhed.  In  the  fame 
manner,  neither  burning  nor  fcarifying,  neither  noifes  in  the 
ears  nor  pungent  fpirits  applied  to  the  noftrils,  give  certain 
• ftgns  of  the  difcontinuance  of  life ; and  there  are  many  in- 
ftatices  of  perfons  who  have  endured  them  all,  and  after- 
wards recovered  without  any  external  aftiftance,  to  the  afto- 
niftiment  of  the  fpe&ators.  How  careful,  therefore,  fhould 
we  be,  before  we  commit  thofe  who  are  deareft  to  us  to  the 
grave,  to  be  well  affured  of  their  departure  : experience,  juf- 
tice,  humanity,  all  perfuade  us  not  to  haften  the  funerals  of 
•our  friends,  but  to  keep  their  bodies  unburied,  until  we  have, 
certain  figns  of  their  real  deceafe. 
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CHAP.  XI. 

OF  THE  VARIETIES  IN  THE  HUMAN  RACE. 

itherto  we  have  compared  man  with  other  animals ; 
we  now  come  to  compare  men  with  each  other.  We  have 
hitherto  confidered  him  as  an  individual,  endowed  with  ex* 
cellencies  above  the  reft  of  the  creation ; we  now  come  to 
conlider  the  advantages  which  men  have  over  men,  and  the 
various  kinds  with  which  our  earth  is  inhabited. 

If  we  compare  the  minute  differences  of  mankind,  there  is 
fcarce  one  nation  upon  the  earth  that  entirely  refembles  an* 
other  ; and  there  may  be  faid  to  be  as  many  different  kinds 
of  men  as  there  are  countries  inhabited.  One  polifhed  na- 
tion does  not  differ  more  from  another,  than  the  mereft  fa* 
vages  do  from  thofe  favages  that  lie  even  contiguous  to  them; 
and  it  frequently  happens  that  a river,  or  a mountain,  di- 
vides two  barbarous  tribes  that  are  unlike  each  other  in  man- 
ners, cuftoms,  features,  and  complexion.  But  thefe  differ- 
ences, however,  perceivable,  do  not  form  fuch  diftin£tions  as 
come  within  a general  pi£ture  of  the  varieties  of  mankind* 
Cuftom,  accident,  or  fafhion,  may  produce  con fiderable*  al- 
terations in  neighbouring  nations  ; their  being  derived  from 
anceftors  of  a different  climate,  or  complexion,  may  contri* 
bute  to  make  accidental  diftincfions,  which  every  day  grow 
lefs  ; and  it  may  be  faid,  that  two  neighbouring  nations,  how 
unlike  foever  at  firfc,  will  aflimilate  by  degrees;  and,  by  long 
continuance,  the  difference  between  them  will  at  laft  become 
almoft  imperceptible.  It  is  not,  therefore,  between  conti- 
guous nations  we  are  to  look  for  any  ftrong  marked  varieties 
in  the  human  fpecies;  it  is  by  comparing  the  inhabitants 
of  oppofite  climates  and  diftant  countries;  thofe  who  live 
within  the  polar  circle  with  thofe  beneath  the  equator;  thofe 
that  live  on  one  fide  of  the  globe  with  thofe  that  occupy  the 
pther. 

Of  all  animals,  the  differences  between  mankind  are  the 
fmalleft.  Of  the  lower  races  of  creatures,  the  changes  are 
fo  great  as  often  entirely  to  difguife  the  natural  animal, 
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to  diftort,  or  disfigure  its  fhape.  But  the  chief  differences 
in  man  are  rather  taken  from  the  tin&ure  of  his  fkin  than 
the  variety  of  his  figure  j and  in  all  climates  he  preferves  his 
erect  deportment  and  the  marked  fuperiority  of  his  form. 
If  we  look  round  the  world  there  feem  to  be  not  above  fix 
diftineft  varieties  in  the  human  fpecies,  each  of  which  is 
ftrongly  marked j and  fpeaks  the  kind  feldom  to  have  mixed 
with  any  other  *.  But  there  is  nothing  in  the  fhape,  nothing 
in  the  faculties,  that  thews  their  coming  from  different  ori- 
ginals ; and  the  varieties  of  climate,  of  nourifhment,  and 
cuftom,  are  fufficient  to  produce  every  change. 

The  firft  diftintt  race  of  men  is  found  round  the  polar  re- 
gions. The  Laplanders,  the  Efquimaux  Indians,  the  Sa- 
moid  Tartars,  ih.e  inhabitants  of  Nova  Zembla,  the  Boran- 
dians,  the  Greenlanders,  and  the  natives  of  Kamtfchatka, 
may  be  confidered  as  one  peculiar  race  of  people,  all  greatly 
refembling  each  other  in  their  ftature,  their  complexion, 
their  cuftoms,  and  their  ignorance.  Thefe  nations  being 
tinder  a rigorous  climate,  where  the  productions  of  Nature 
are  bttt  few,  and  the  provifions  coarfe  and  unwholefome, 
their  bodies  have  fnrunk  to  the  nature  of  their  food ; and 
their  complexions  have  fuffered,  from  cold,  almoft  a fimilar 
change  to  what  heat  is  known  to  produce $ their  colour 
being  a deep  brown,  infome  places  inclining  to  a&ual  black- 
hefs.  Thefe,  therefore,  in  general,  are  found  to  be  a race  of 
fhort  ftature  and  odd  fhape,  with  countenances  as  favage  as 
their  manners  are  barbarous.  The  vifage,  in  thefe  countries, 
is  large  and  broad,  the  nofe  flat  and  fhort,  the  eyes  of  a 
yellowifhi  brown,  inclining  to  blacknefs,  the  eye-lids  drawn 
towards  the  temples,  the  cheek-bones  extremely  high,  the 
mouth  very  large,  the  lips  thick,  and  turned  outwards,  the 
voice  thin  and  fqueaking,  the  head  large,  the  hair  black  and 
ftraight,  the  colour  of  the  fkin  of  a dark  greyifhf.  They 
are  fhort  in  ftature,  the  generality  not  being  above  four  feet 
high,  and  the  tailed  not  above  five.  Among  all  thefe  na- 
tions the  women  are  as  deformed  as  the  men,  and  refemble 
them  fo  nearly,  that  one  cannot  at  firft  diftinguifh  the  fexes 
^imong  them. 

* I have  taUVn  four  of  thefe  varieties  from  Linnausj  thofe  of  the  Lap- 
landers and  Tartars  from  Mr.  Buffon. 
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Thefe  nations  not  only  refemble  each  other  in  their  de- 
formity, their  dwarfifhnefs,  the  colour  of  their  hair  and  eyes, 
but  they  have,  in  a great  meafure,  the  fame  inclinations, 
and  tho  fame  manners,  being  all  equally  rude,  fuperftitious, 
and  dupid.  The  Danifh  Laplanders  have  a large  black  cat, 
to  which  they  communicate  their  fecrets,  and  confult  in  all 
their  affairs.  Among  the  Swedifh  Laplanders  there  is  in 
every  family  a drum  for  confuting  the  devil;  and  although 
thefe  nations  are  robuft  and  nimble,  yet  they  are  fo  cowardly 
that  they  never  can  be  brought  into  the  field.  Guftavus 
Adolphus  attempted  to  form  a regiment  of  Laplanders,  but 
he  found  it  impoffible  to  accomplifh  his  defign;  for  it  fhould 
feem  that  they  can  live  only  in  their  own  country,  and  in 
their  own  manner.  They  make  ufe  of  fkates,  which  are 
made  of  fir,  of  near  three  feet  long,'  and  half  a foot  broad  ; 
thefe  are  pointed,  and  raifed  before,  and  tied  to  the  foot  by 
f raps  of  leather.  With  thefe  they  fcate  upon  the  icy  flow* 
with  fuch  velocity,  that  they  very  eafiy  overtake  the  fwiftefh 
animals.  They  make  ufe  alfo  of  a pole,  pointed  with  iron  at- 
one end,  and  rounded  at  the  other.  This  pole  ferves  to  pufh 
them  along,  to  dire#  their  courfe,  to  fupport  them  fron* 
falling,  to  flop  the  impetuofity  of  their  motion,  and  to  kill 
that  game  which  they  have  overtaken.  Upon  thefe  fkates 
they  defeend  the  fteepeft  mountains,  and  fcale  the  mofl 
cra£gy  precipices  ; and,  in  thefe  exercifes,  the  women  are 
not  lefs  fkilful  than  the  men.  They  have  all  the  ufe  of  the 
bow  and  arrow,  which  feems  to  be  a contrivance  common  to 
ail  barbarous  nations  $ and  which,  however,  at  firft,  required 
no  fmall  (kill  to  invent.  They  launch  a javelin,  alfo,  with  ' 
great  force,  and  fome  fay  that  they  can  hit  a mark,  no  larger 
than  a crown,  at  thirty  yards  diftance,  and  with  fuch  force  as 
would  pierce  a man  through.  They  are  all  hunters } and 
particularly  purfue  the  ermine,  the  fox,  the  ounce,  and  the 
martin,  for  the  fake  of  their  (kins.  Thefe  they  barter,  with 
their  fouthern  neighbours,  for  brandy  and  tobacco;  both 
which  they  are  fond  of  to  excefs.  Their  food  is  principally 
dried  fi(h,  the  flefh  cf  rein-deer  and  bears.  Their  bread  is 
compofed  of  the  bones  of  fi flies,  pounded  and  mixed  with 
tne  infide  tender  bark  of  the  pine-tree.  Their  drink  is  train- 
oil,  or  braody ; and,  when  deprived  of  thefe,  water  in  which 
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juniper  berries  have  been  infufed.  With  regard  to  their 
morals,  they  have  all  the  virtues  of  fimplicity,  and  all  the 
vices  of  ignorance.  They  offer  their  wives  and  daughters  to 
drangers  ; and  feem  to  think  it  a particular  honour  if  their 
offer  be  accepted.  They  have  no  idea  of  religion,  or  a 
Supreme  Being;  the  greateft  number  of  them  are  idolaters; 
and  their  fuperftitution  is  as  profound  as  their  worfhip  is 
contemptible.  W retched  and  ignorant  as  they  are,  yet  they 
do  not  want  pride  *,  they  fet  themfelves  far  above  the  refl  of 
mankind  ; and  Krantz  allures  us,  that  when  the  Green- 
landers are  got  together,  nothing  is  fo  cuflomary  among 
them  as  to  turn  the  Enropcans  into  ridicule.  They  are  ob- 
liged, indeed,  to  yield  them  the  pre-eminence  in  underftand- 
ing  and  mechanic  arts  ; but  they  do  not  know  how  to  fet 
any  value  upon  thefe.  They  therefore  count  themfelves  the 
only  civilized  and  well-bred  people  in  the  world ; and  it  is. 
common  with  them,  when  they  fee  a quiet,  or  a modeft 
dranger,  to  fay  that  he  is  almoft  as  well  bred  as  a Green- 
lander. 

From  this  description,  therefore,  this  whole  race  of  people 
nyay  be  cqnffdered  as  diftind:  from  any  other.  Their  long 
continuance  in  a climate  the  molt  inhofpitable,  their  being 
obliged  to  fubfid  on  food  die  mod  coarfe  and  ill  prepared, 
the  fayagenefs  of  their  manners,  and  their  laborious  lives, 
all  have  contributed  to  {horten  their  ftaiure,  and  to  deform 
their  bodies*.  In  proportion  as  we  approach  towards  the 
north  pole,  the,  fize  of  the  natives  appear  to  diminifh,  grow- 
ing lp&  and  lefs  as  we  advance^higher.,  till  we  come  to  thofe 
latitudes  that  are  deditute  of  all  inhabitants  whatfoever. 

The  wretched  natives  of  thefe  climates  feem  fitted  by 
Nature,  to  endure  the  rigours  of  their  fituation.  As  their 
food  is  but  fcanty  and  precarious,  their  patience  in  hunger 
is.  amazing j-.  A man,  who  has  ate  nothing.  for  four  days, 
can  manage  his  little  canoe,  in  the  moft  furious  waves,  and 
calmly  fubfifl  in  the  midfl  of  a temped,  that  would  quickly 
dafh  a European  boat  to  pieces.  Their  drength  is  not  lefs 
amazing  than  their,  patience  ; a women  among  them  will 
carry  a piece  of  timber,  or  a done,  near  double  the  weight 
of  what  a European  can  lift.  Their  bodies  are  of  a dark 

* Ellis’s  Voyage,  p.  2-56.  f Krantz,  p»  134,  vol.  i. 
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f rey  all  over  ; and  their  faces  brown,  Or  olive.  The  tin&ure 
of  their  (kins  partly  feems  to  arife  from  their  dirty  manner 
of  living,  being  generally  daubed  with  train-oil ; arid  partly 
•irom  the  rigours  of  climate,  as  the  fudden  alterations  of 
Oold  and  raw  air  in  winter,  and  of  burning  heats  in  fummer, 
fhade  their  complexions  by  degrees,  till,  in  a fucceflion  of 
generations,  they  at  laft  become  almoft  black.  As  the  coun- 
tries in  which  thefe  refide  are  the  mod;  barren,  fo  the  natives 
feem  the  molt  barbarous  of  any  part  of  the  earth.  Their 
more  fouthern  neighbours  of  America,  treat  them  with  the 
fame  fcorn  that  a polifhed  nation  would  treat  a ifavage  one  ; 
and  we  may  readily  judge  of  the  rudenefs  of  thofe  manners, 
which  even  a native  of  Canada  can  think  more  barbarous 
than  his  own.. 

But  the  gradations  of  Nature  are  imperceptible;  and, 
while  the  north  is  peopled  with  fuch  miferable  inhabitants, 
there  are  here  and  there  to  be  found,  upon  the  edges  of  thefe 
regions,  people  of  larger  ftature,  and  completer  figure.  A 
whole  race  of  the  dwarfifh  breed  is  often  found  to  come 
down  from  the  north,  and  fettle  more  to  the  fouthward; 
and,  on  the  contrary,  it  fometimes  happens  that  fouthern 
nations  are  feen  higher  up,  in  the  midft  of  thefe  diminutive 
tribes,  where  they  have  continued  for  time  immemorial. 
Thus  the  Oftiac  Tartars  feem  to  be  a race  that  have  travelled 
down  from  the  north,  and  to  be  originally  fprung  from  the 
minute  favages  we  have  been  describing.  There  are  alfo 
Norwegians  and  Finlanders,  of  proper  ftature,  who  are 
feen  to  inhabit  in  latitudes  higher  even  than  Lapland.  Thefe, 
however,  are  but  accidental  migrations,  and  ferve  as  fhades 
to  unite  the  diftin£t  varieties  of  mankind. 

The  fecond  great  variety  in  the  human  fpecies,  feems  to 
be  that  of  the  Tartar  race  ; from  whence,  probably,  the 
little  men  we  have  been  deferibing  originally  proceeded. 
The  Tartar  country,  taken  in  general,  comprehends  the 
greateft  part  of  Afia ; and  is,  consequently,  a general  name 
given  to  a number  of  nations,  of  various  forms  and  com- 
plexions. But,  however  they  feem  to  differ  from  each 
other,  they  all  agree  in  being  very  unlike  the  people  of  any 
other  country.  All  thefe  nations  have  the  upper  part  of 
the  vifage  very  broad,  and  wrinkled  even  while  yet  in 
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their  youth.  Their  nofes  are  ffiort  and  flat,  their  eves  little, 
and  funk  in  their  heads  ; arid,  in  fome  of  them,  they  are 
feen  five  or  fix  inches  afunder.  Their  cheek-bones  are  high, 
the  lower  part  of  their  vifage  narrow,  the  chin  long  and 
advanced  forward,  their  teeth  of  an  enormous  fize,  and 
growing  feparate  from  each  ether,  their  eye-brows  thick, 
large,  and  covering  their  eyes  ; their  eye-lids  thick,  the  face 
broad  and  flat,  the  complexion  olive-coloured,  and  the  hair 
black.  They  are  of  a middle  fize,  extremely  ftrong,  and 
very  robuft.  They  have  but  little  beard,  which  grows  ftrag- 
glingly  on  the  chin.  They  have  large  thighs,  and  fhort  legs. 
The  ugliefl  of  all  are  the  Calmucks,  in  whofe  appearance 
there  feems  to  be  fomething  frightful.  They  all  lead  an 
erratic  life,  remaining  under  tents  of  hair,  or  (kins.  They 
live  upon  horfe  flefh  and  that  of  camels,  either  raw  or  a little 
fodden  between  the  horfe  and  the  faddle.  They  eat  alfo 
fifh. dried  in  the  fun.  Their  moft  ufual  drink  is  mares*  milk 
fermented  with  millet  ground  into  meal.  They  all  have  the 
head  fhaveni  except  a lock  of  hair,  on  the  top,  which  they 
let  grow  fuffieiently  long  to  form  into  trefles,  on  each  fide 
of  the  face.  The  women,  who  are  as  ugly  as  the  men, 
wear  their  hair,  which  they  bind  up  with  bits  of  copper  and 
other  ornaments  of  a like  nature.  The  majority  of  thefe 
nations  have  no  religion,  no  fettled  notions  of  morality,  no 
decency  of  behaviour.  They  aie  chiefly  robbers : and  the 
natives  of  Dsgeftan,  who  live  near  their  more  polifhed  neigh- 
bours, make  a traffic  of  Tartar  flaves  who  have  been  flolen,  and 
fell -them  to  the  Turks  and  the  Perfians.  Their  chief  riches 
confifl  in  horfes,  of  which  perhaps  there  are  more  in  Tar- 
tary, than  in  any  other  part  of  the  word.  The  natives  are 
taught  by  cuftom  to  live  in  the  fame  place  with  their  horfes; 
they  are  continually  employed  in  managing  them,  and  at  lad 
bring  them  to  fuch  great,  obedieiice,  that  the  horfe  feems 
actually  to  underftand  the  rider’s  intention; 

To  this  race  of  men  alfo,  * wx  muff  refer  the  Chinefe  and 
the  Japanefe,  however  different1  they'  feem  in  their  manners 
and  ceremonies*  It  is  the  form  of  the  body  that  we  are  now 
principally  confldering;  and  there  >is,  between  thefe  coun- 
tries, a furpriflng  refemblance.  It  is  in  general  allowed  that 
{he  Chinefe  have  broad  faces,  fmall  eyes,  flat  nofes,  and 
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fcarce  any  beard  ; that  they  are  broad  and  fquare  {houldered, 
and  rather  lefs  in  ftature  than  Europeans.  Thefe  are  marks 
common  to  them  and  the  Tartars,  and  they  may,  therefore, 
be  confidered  as  being  derived  from  the  fame  original.  “ I 
have  obferved,”  fays  Chardin,  if  that  in  all  the  people  from 
the  eaft  and  the  north  of  the  Cafpian  fea,  to  the  peninfula 
of  Malacca,  that  the  lines  'of  the  face,  and  the  formation  of 
the  vifage,  is  the  fame.  This  has  induced  me  to  believe, 
that  all  thefe  nations  are  derived  from  the  fame  original, 
however  different  either  their  complexions  or  their  manners 
may  appear  : for  as  to  the  complexion,  that  proceeds  en- 
tirely from  the  climate  and  the  food  ; and  as  to  the  manners, 
thefe  are  generally  the  refult  of  their  different  degrees  of 
wealth  or  power.”  That  they  come  from  one  ftock,  is 
evident  alfo,  from  this ; that  the  Tartars  who  fettle  in  China, 
quickly  referable  the  Chinefe ; and,  on  the  contrary,  the 
Chinefe  who  fettle  in  Tartary,  foon  affume  the  figure,  and 
the  manners,  of  the  Tartars. 

The  Japanefe  fo  much  refemble  the  Chinefe,  that  one 
cannot  hefitate  to  rank  them  in  the  fame  clafs.  They  only 
differ  in  being  rather  browner,  as  they  inhabit  a more  fouthern 
climate.  They  are,  in  general,  defcribed,  as  of  a brown 
complexion,  a Ihort  ftature,  a broad  flat  face,  a very  little 
beard,  and  black  hair.  Their  cuftoms  and  ceremonies  are 
nearly  the  fame  \ their  ideas  of  beauty  fimilar  j and  their 
artificial  deformities  of  blackening  the  teeth,  and  bandaging 
the  feet,  entirely  alike  in  both  countries.  They  both,  there- 
fore, proceed  from  the  fame  ftock  ; and  although  they  differ 
very  much  from  their  brutal  progenitors,  yet  they  owe  their 
civilization  wholly  to  the  mildnefs  of  the  climate  in  which 
they  refide,  and.  to  the  peculiar  fertility  of  the  foil.  To  this 
tribe  alfo,  we  may  refer  the  Cochin  Chinefe,  the  Siamefe, 
the  Tonquinefe,  and  the  inhabitants  of  Aracan,  Laos,  and 
Pegu,  who,  though  all  differing  from  the  Chinefe,  and  each 
other,  neverthelefs,  have  too  ftrong  a refemblance,  not  to 
betray  their  common  original. 

Another,  which  makes  the  third  variety  in  the  human 
fpecies,  is  that  of  the  fouthern  Afiatics ; the  form  of  whofe 
features  and  perfons  may  be  eafily  diftinguiflied  from  thofe 
pf  the  Tartar  races.  The  nations  that  inhabit  the  peninfula 
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of  India,  feem  to  be  the  principal  flock  from  whence  the  in- 
habitants of  the  iflands  that  lie  fcattered  in  the  Indian  ocean i 
have  been  peopled.  They  are,  in  general,  of  a /lender  fhapej 
1frith  long  ftrait  black  hair,  and  often  with  Roman  nofes. 
Thus  they  referable  the  Europeans  in  flature  and  features  ; 
but  greatly  differ  in  colour  and  habit  of  body.  The  Indians 
Sure  of  an  olive  colour,  and,  in  the  more  fouthern  parts,  quite 
black ; although  the  word  Mogul,  in  their  language,  fignifies 
a white  man.  The  women  are  extremely  delicate,  and  bathe 
very  often  i they  are  of  an  olive  colour,  as  well  as  the  men  $ 
their  legs  and  thighs  are  long,  and  their  bodies  fhort,  which 
is  the  oppofite  to  what  is  feen  among  the  women  of  Europe. 
They  are,  as  I am  allured*  by  no  means  fo  fruitful  as  the 
European  women  ; but  they  feel  the  pains  of  child  birth  with 
much  lefs  fenfibility,  and  are  generally  up  and  well  the  day- 
following.  In  fa£l,  thefe  pains  feem  greatefl  in  all  countries 
where  the  women  are  moft  delicate,  or  the  conflitution  en-* 
feebled  by  luxury  or  indolence.  The  women  of  favage 
nations  feem,  in  a great  meafure,  exempt  from  painful 
labours ; and  even  the  hard-working  wives  of  the  peafants 
among  ourfelves,  have  this  advantage,  from  a life  of  induftry* 
that  their  child-bearing  is  lefs  paihfiil.  Over  all  India,  the 
children  arrive  fooner  at  maturity,  than  with  us  of  Europe. 
They  often  marry,  and  confummate,  the  hufband  at  tert 
years  old,  and  the  wife  at  eight  ; and  they  frequently 
have  children  at  that  age.  However,  the  woman  who  are 
mothers  fo  foon,  ceafe  bearing  before  they  are  arrived  at 
thirty  5 and,  at  that  time,  they  appear  wrinkled,  and 
feem  marked  with  all  the  deformities  of  age.  The  Indians 
have  long  been  remarkable  for  their  cowardice  and  ef- 
feminacy $ every  conqueror  that  has  but  attempted  the  in- 
vafion  of  their  country,  having  fiicceeded.  The  warmth  of 
the  climate  entirely  influences  their  manners  5 they  are  (loth- 
ful,  fubmifilve,  and  luxurious;  fatisfied  with  fenfual  happi- 
nefs  alone,  they  find  no  pleafure  in  thinking ; and  contented 
with  flavery,  they  are  ready  to  obey  any  mailer.  Many 
tribes  among  them  eat  nothing  that  has  life  ; they  are  fearful 
of  killing  the  meaneft  iiife£l ; and  have  even  erC&ed  hofpitals 
for  the  maintenance  of  all  kinds  of  vermin.  The  Afiatic 
4rcfs  is  a loofe  flowing  garment,  ra.ther  fitted  for  the 
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purpofes  of  peace  and  indolence,  than  of  induftry  or  waE 
The  vigour  of  the  Afiatics  is,  in  general,  conformable  to 
their*  drcfs  and  nourifhment : fed  upon  rice,  and  clothed  iii 
effeminate  filk  veftments,  their  foldiers  are  unable  to  oppofe 
the  onfet  of  a European  army  ; and,  from  the  times  of  Alex- 
ander to  the  prefent  day  we  have  fcarce  any  inflances  of 
their  fuccefsin  arms.  Upon  the  whole,  therefore,  they  may 
be  confidered  as  a feeble  race  of  fenfualifts,  too  dull  to  find 
rapture  in  any  pleafures,  and  too  indolent  to  turn  their  gra- 
vity into  wifdom.  To  this  clafs  we  may  refer  the  Perfians 
and  Arabians*  and,  in  general,  the  inhabitants  of  the  iflaiids 
that  lie  fcattered  in  the  Indian  ocean. 

The  fourth  linking  variety  in  the  huntian  fpecies,  is  to  be 
Found  among  the  Negroes  of  Africa.  This  gloomy  race  of 
mankind  is  found  to  blacken  all  the  fouthern  parts  of  Africa, 
from  eighteen  degrees  north  of  the  line*  to  its  extreme  ter- 
mutation*  at  the  Cape  of  Good  Hope.  1 know  it  is  faid, 
that  the  Caffres,  who  inhabit  the  fouthern  extremity  of  that 
large  continent,  are  not  to  be  ranked  among  the  Negro 
race ; however,  the  difference  between  them,  in  point  of 
colour  and  features,  is  fo,  fmall,  that  they  may  very  eafily 
be  grouped  in  this  general  pi&ure and  in  the  one  or  two 
that  I have  feen,  I could  not  perceive  the  fmallefl  difference. 
Each  of  the  Negro  nations,  it  muft  be  owned,  differ  from 
each  other ; they  have  their  peculiar  countries  for  beauty, 
like  us;  and  different  nations,  as  in  Europe,  pride  them- 
felves  upon  the  regularity  of  their  features.  Thofe  of  Guinea, 
for  inflance,  are  extremely  ugly,  and  have  an  unfpportable 
fcent ; thofe  of  Mofambique,  are  reckoned  beautiful,  and 
have  no  ill  fmell  whatfoever.  The  Negroes,  in  general,  are 
of  a black  colour,  with  a fmooth  foft  (kin.  This  fmoothnefs 
proceeds  from  the  downy  foftnefs  of  the  hair  which  grows 
upon  it ; the  flrength  of  which  gives  a roughnefs  to  the  feel, 
in  thofe  of  a white  complexion.  Their  Ikins,  therefore, 
have  a velvet  fmoothnefs,  and  feem  lefs  braced  upon  the 
mufcles  than  ours.  The  hair  of  their  heads  differs  entirely 
from  what  we  are  accuftomed  to,  being  foft,  woolly,  and 
Ihort.  The  beard  alfo,  partakes  of  the  fame  qualities ; but 
in  this  it  differs,  that  it  foon  turns  grey,  which  the  hair  is 
feldom  found  to  do ; fo  that  feveral  are  feen  with  white 
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beards,  and  black  hair,  at  the  fame  time.  Their  eyes  are 
generally  of  a deep  hazle ; their  nofes  flat  and  fhort ; their 
lips  thick  and  tumid  ; and  their  teeth  of  an  ivory  whitenefs. 
This  their  only  beauty,  however,  is  fet  off  by  the  colour  of 
their  fkin ; the  contrad  between  the  black  and  white  being 
the  more  obfervable.  It  is  falfe  to  fay  that  their  features  are 
deformed  by  art ; lince,  in  the  Negro  children  born  in  Euro- 
pean countries,  the  fame  deformities  are  feen  to  prevail ; the 
fame  flatnefs  in  the  nofe ; and  the  fame  prominence  in  the 
lips.  They  are,  in  general,  faid  to  be  well  fhaped  ; but  of 
fuch  as  I have  feen,  I never  found  one  that  might  be  judly 
called  fo ; their  legs  being  moflly  ill  formed,  and  com- 
monly bending  outward  on  the  {hipbone.  But  it  is  not 
only  in  thofe  parts  of  their  bodies  that  are  obvious,  that  they 
are  difproportioned  ; thofe  parts  which  among  us  are  ufually 
concealed  by  drefs,  with  them  are  large  and  languid*.  The 
women’s  breads,  after  bearing  one  child,  hang  down  the 
below  the  navel ; and  it  is  cuftomary  with  them  to  fuckle  the 
child  at  their  backs,  by  throwing  the  bread  over  the  fhoulder. 
As  their  perfons  are  thus  naturally  deformed,  at  lead  to  our 
imaginations,  their  minds  are  equally  incapable  of  drong  exer- 
tions. The  cli  mate  feems  to  relax  their  mental  powers  dill  more 
than  thofe  of  the  body;  they  are,  therefore,  in  general,  found 
to  be  dupid,  indolent,  and  mifchievous  The  Arabians  them- 
felves,  many  colonies  of  whom  have  migrated  fouthward 
into  the  mod  inland  parts  of  Africa,  feem  to  have  degenerated 
from  their ancedorsj  and  forgettingtheir  ancient  learning,  and 
Jofing  their  beauty,  they  have  become  a race  fcarce  any  way 
didinguiihable  from  the  original  natives.  Nor  does  it  feem  to 
have  fared  otherwife  with  the  Tortuguefe,  who,  about  two 
centries  ago,  fettled  along  this  eoad.  They  alfo  are  become 
almod  as  black  as  the  Negroes  ; and  are  faid  by  fome  to  be 
even  more  barbarous. . 

The  inhabitants  of  America  make  a fifth  race,  as  different 
from  all  the  red  in  colour,  as  they  are  didinft  in  habitation. 
The  natives  of  America  (except  in  the  northern  extremity, 

* Linnaeus,  in  primalinea,  fua  fseminas  Africanas  depingit  ficut  aliquid 
deforme  in  parte  genitali  geftantes,  quod  linum  pudoris  nuncupat.  Attamen 
nihil  differunt  a noftratibus.  in  hac  parte  nifi  quod  labia  pudenda;  fint  ali- 
quantulum  tunvidicra.  In  hominibus  etiam  penis  eft  longior  ct  rr.ulto  laxior. 
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where  they  refemble  the  Laplanders)  lire  of  a red  or  copper 
colour ; and  although,  in  the  old  world,  different  climates 
produce  a variety  of  complexions  and  euftoms,  the  natives  of 
the  new  continent  feem  to  refemble  each  other  in  almofl  every 
refpedt  They  are  all  nearly  of  one  colour,  all  have  black 
thick  ftraight  hair,  and  thin  black  beards  ; which,  however, 
tliey  take  care  to  pluck  out  by  the  roots.  They  have,  in 
general,  flat  nofes,  with  high  cheek-bones,  and  fmall  eyes, 
and  thefe  deformities  of  nature  they  endeavour  to  increafe  by 
art : they  flatten  the  nofe,  and  often  the  whole  head  of  their 
children,  while  the  bones  are  yet  fufceptible  of  every  im- 
preflion.  They  paint  the  body  and  face  of  various  colours, 
and  conflder  the  hair  upon  any  part  of  it  except  the  head, 
as  a deformity  which  they  are  careful  to  eradicate.  Their 
limbs  are  generally  flighter  made  than  thofe  of  the  Euro- 
peans i and  I am  allured,  they  are  far  from  being  fo  ftrong. 
All  thefe  favages  feem  to  be  cowardly ; they  feldom  are 
knowm  to  face  their  enemies  in  the  field,  but  fall  upon  them 
at  an  advantage  ; and  the  greatnefs  of  their  fears  ferves  to 
increafe  the  rigours  of  their  cruelty.  The  wants  which  they 
often  fuftain,  make  them  furprifmgly  patient  in  adverfity  5 
diftrefs,  by  being  grown  familiar,  becomes  lefs  terrible ; fo 
that  their  patience  is  lefs  the  refult  of  fortitude  than  of 
cuftom.  They  have  all  a ferious  air,  although  they  feldom 
think  ; and,  however  cruel  to  their  enemies,  are  kind  and 
juft  to  each  other.  In  fliort,  the  cufloms  of  favage  nations 
in  every  country  are  almofl  the  fame  ; a wild,  independent, 
and  precarious  life,  produces  a peculiar  train  of  virtues  and 
vices  : and  patience  and  hofpitality,  indolence  and  rapacity, 
content  and  fincerity,  are  found  not  lefs  among  the  natives 
gf  America,  than  all  the  the  barbarous  nations  of  the  globe. 

The'fixth  and  lafl  variety  of  the  human  fpecies,  is  that  of 
the  Europeans,  and  the  nations  bordering  on  them.  In  this 
clafs  we  may  reckon  the  Georgians,  Circaflians,  and  Min- 
grelians,  the  inhabitants  of  Afia  Minor,  and  the  northern 
parts  of  Africa,  together  with  a part  of  thofe  countries 
which  lie  north-weft  of  the  Cafpian  fea.  The  inhabitants  of 
thefe. countries  differ  a good  deal  from  each  other  j but  they 
generally  agree  in  the  colour  of  their  bodies,  the  beauty  of 
their  complexions,  the  largenefs  of  their  limbs,  and  the 
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vigour  of  their  underftandings.  Thofe  arts  which  might 
have  had  their  invention  among  the  other  races  of  mankind , 
have  come  to  perfection  there.  In  barbarous  countries,  the 
inhabitants  go  either  naked,  or  are  awkwardly  clothed  in  furs 
or  feathers ; in  countries  femi-barbarous,  the  robes  are  loofe 
and  flowing  •,  but  here  the  clothing  is  lefs  made  for  {hew 
than  expedition,  and  unites,  as  much  as  poflible,  the  extremes 
of  ornament  and  defpatch. 

To  one  or  other  of  thefe  clafles,  we  may  refer  the  people 
of  every  country  $ and  as  each  nation  has  been  lefs  vifited 
by  ftrangers,  or  has  had  lefs  commerce  with  the  reft  of 
mankind,  we  find  their  perfons,  and  their  manners,  more 
ftrongly  imprefled  with  one  or  other  of  the  charaders  men- 
tioned above.  On  the  contrary,  in  thofe  places  where  trade 
has  long  flourifhed,  or  where  enemies  have  made  many  in- 
eurfions,  the  races  are  ufually  found  blended,  and  properly 
fall  beneath  no  one  character*  Thus,  in  the  iflands  of  the 
Indian  ocean,  where  a trade  has  been  carried  on  for  time 
immemorial,  the  inhabitants  appear  to  be  a mixture  of  all 
the  nations  upon  the  earth ; white,  olive,  brown,  and  black 
men,  are  all  feen  living  together  in  the  fame  city,  and  pro* 
pagate  a mixed  breed,  that  can  be  referred  to  none  of  the 
clafles  into  which  naturalifts  have  thought  proper  to  divide 
mankind* 

Of  all  the  colours  by  which  mankind  is  diverfified,  it  is 
eafy  to  perceive,  that  ours  is  not  only  the  moft  beautiful  to 
the  eye,  but  the  moft  advantageous.  The  fair  complexion 
feems,  if  I may  fo  exprefs  it,  as  a tranfparent  covering  to 
the  foul ; all  the  variations  of  the  paflions,  every  expreffion 
of  joy  or  forrow,  flows  to  the  cheek,  and,  without  language, 
marks  the  mind.  In  the  flighted:  change  of  health  alfo,  the 
colour  of  the  European  face  is  the  moft  exaCI  index,  and  often 
teaches  us  to  prevent  thofe  diforders  that  we  do  not  as  yet 
perceive : not  but  that  the  African  black,  and  the  Afiatic 
olive  complexions,  admit  of  their  alterations  alfo;  but  thefe 
are  neither  fo  diftinCt,  nor  fo  vifible,  as  with  us ; and,  in 
fome  countries,  the  colour  of  the  vifage  is  never  found  fd 
change  ; but  the  face  continues  in  the  fame  fettled  fhade  in 
fhame,  and  in  ficknefs,  in  anger,  and  defpair. 
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The  colour,  therefore,  moft  natural  to  man,  ought  to  be 
that  which  is  moft  becoming  5 and  it  is  found,  that,  in  all 
regions,  the  children  are  born  fair,  or  at  leaft  red,  and  that 
they  grow  more  black,  or  tawny,  as  they  advance  in  age. 
It  fhould  feem,  confequently,  that  man  is  naturally  white  ; 
fmce  the  fame  caufes  that  darken  the  complexion  in  infants, 
may  have  originally  operated,  in  flower  degrees,  in  blacken- 
ing whole  nations.  We  could,  therefore,  readily  account 
for  the  blacknefs  of  different  nations,  did  we  not  fee  the 
Americans,  who  live  under  the  line,  as  well  as  the  Natives 
of  Negroeland,  of  a red  colour,  and  but  a very  fmall  {hade 
darker  than  the  natives  of  the  northern  latitudes,  in  the  fame 
continent.  For  this  reafon,  fame  have  fought  for  other 
caufes  of  blacknefs  than  the  climate  *,  and  have  endeavoured 
to  prove* that  the  blacks  are  a race  of  people,  bred  from  one 
man,  who  was  marked  with  accidental  blacknefs.  This, 
however,  is  but  mere  ungrounded  conjedture  ; and,  although 
the  Americans  are  not  fo  dark  as  the  Negroes,  yet  we  muft 
ftill  continue  in  the  ancient  opinion,  that  the  deepnefs  of  the 
colour  proceeds  from  he  exceflive  heat  of  the  climate.  For, 
if  we  compare  the  heats  of  Africa  with  thofe  of  America, 
we  (hall  find  they  bear  no  proportion  to  each  other.  In 
America,  all  that  part  of  the  continent,  which  lies  under  the 
line,  is  cool  and  pleafant,  either  (haded  by  mountains,  or  re- 
frefhed  by  breezes  from  the  fea.  But,  in  Africa,  the  wide 
tradt  of  country  that  lies  under  the  line  is  very  extenfive,  and 
the  foil  fandy  ; the  reflexion  of  the  fun,'  therefore,  from  fo 
large  a furface  of  earth,  is  almoft  intolerable  ; and  it  is  not 
to  be  wondered  at,  that  the  inhabitants  fhould  bear,  in  their 
looks,  the  marks  of  the  inhofpirable  climate.  Jn  America, 
the  country  is  but  thinly  inhabited ; and  the  more  torrid 
tradfs  are  generally  left  defert  by  the  inhabitants  ; for  which 
reafon  they  are  not  fo  deeply  tinged  by  the  beams  of  the  fun. 
But  in  Africa  the  whole  face  of  the  country  is  fully  peopled ; 
and  the  natives  are  obliged  to  endure  their  fituation,  without 
a power  of  migration.  It  is  there,  confequently,  that  they 
are  in  a manner  tied  down  to  feel  all  the  feverity  of  the 
beat ; and  their  complexions  take  the  d&rkeft  hue  they  are; 
capable  of  receiving.  We  need  not,  therefore,  have  re- 
•courfe  to  any  imaginary  propagation,  ‘ from  perfoqs  ■ acci- 
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dentally  black,  fince  the  climate  is  a caufe  obvious,  and  fuf- 
iicient  to  produce  the  effedl. 

In  fadl,  if  we  examine  the  complexions  of  different  coun- 
tries, we  fhall  find  them  darken  in  proportion  to  the  heat  of 
their  climate  ; and  the  (hades  gradually  to  deepen  as  they 
approach  the  line.  Some  nations,  indeed,  may  be  found  not 
fo  much  tinged  by  the  fun  as  others,  although  they  lie 
nearer  the  line.  But  this  ever  proceeds  from  fome  accidental 
caufes ; either  from  the  country  lying  higher,  and  confe- 
quently  being  colder;  or  from  the  natives  bathing  oftener, 
and  leading  a more  civilized  life.  In  general,  it  may  be 
afferted,  that,  as  we  approach  the  line,  we  find  the  inha-’ 
bitants  of  each  country  grow  browner,  until  the  colour 
deepens  into  perfedl  bjacknefs.  Thus,  taking  our  ftandard 
from  the  whited  race  of  people,  and  beginning  with  our  own 
country*  which,  I believe,  bids  faired  for  the  pre-eminence, 
we  diall  find  the  French,  who  are  more  fouthern,  a flight 
(hade  deeper  than  we ; going  farther  down,  the  Spaniards 
are  browner  than  the  French ; the  inhabitants  of  Fez  darker 
than  they ; and  the  natives  of  Negroeland  the  darked  of  all- 
in  what  manner  the  fun  produces  this  effedl,  and  how  the 
fame  luminary  which  whitens  wax  and  linen,  fhould  darken 
the  human  complexion,  is  not  eafy  to  conceive.  Sir  Tho- 
mas Brown  fird  fuppofed  that  a mucous  fubdance,  which 
had  fomething  of  a vitriolic  quality,  fettled  under  the  reticu-  ■ 
lar  membrane,  and  grew  darker  with  heat.  Others  have 
fuppofed  that  the  blacknefs  lay  in  the  epidermis,  or  fcarf 
fkin,  which  was  burnt  up  like  leather.  But  nothing  has* 
been  fatisfadlcrily  difcovered  upon  the  fubjecl ; it  is  fuffi- 
cient  that  we  are  affured  of  the  fad! ; and  that  we  have  no 
doubt  of  the  fun’s  tinging  the  complexion  in  proportion  to  ■ 
its  vicinity. 

But  we  are  not  to  fuppofe  that  the  fun  is  the  only  caufe  of 
darkening  the  (kin  ; the  wind,  extreme  cold,  hard  labour, 
or  coarfe  and  fparing  nourifhment,  are  all  found  to  contri- 
bute to  this  effedl.  We  find  the  peafants  of  every  country, 
who  are  mod  expofed  to  the  weather,  a (hade  darker  than 
the  higher  ranks  of  people.  The  favage  inhabitants  of  all 
places  are  expofed  dill  more,  and,  therefore,  contradl  a dill 
deeper  hue  •,  and  this,  will  account  for  the  tawny  colour  of  > 
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the  North  American  Indians.  Although  they  live  in  a cli- 
mate the  fame,  or  even  more  northerly  than  ours,  yet  they1 
are  found  to  be  of  complexions  very  different  from  thofe  of 
Europe.  But  it  muff  be  confidered  that  they  live  continually 
expofed  to  the  fun  ; that  they  ufe  many  methods  to  darken 
their  fkins  by  art,  painting  them  with  red  ochre,  and  anoint- 
ing them  with  the  fat  of  bears.  Had  they  taken,  for  a fuc- 
ceflion  of  feveral  generations,  the  fame  precautions  to  brighten 
their  colour  that  an  European  does,  it  is  very  probable  that 
they  would  in  time  come  to  have  fimilar  complexions ; and, 
perhaps,  difpute  the  prize  of  beauty. 

The  extremity  of  cold  is  not  lefs  productive  of  a tawny 
complexion  than  that  of  heat.  The  natives  of  the  artic  cir- 
cle, as  was  obferved,  are  all  brown  ; and  thofe  that  lie  moft 
to  the  north  are  almoft  entirely  black.  In  this  manner  both 
extremes  are  unfavourable  to  the  human  form  and  colour, 
and  the  fame  effects  are  produced  under  the  poles  that  are 
found  at  the  line. 

With  regard  to  the  ftature  of  the  different  countries,  that 
feems  chiefly  to  refult  from  the  nature  of  the  food,  and  the 
quantity  of  the  fupply.  Not  but  that  the  feverity  of  heat  or 
cold,  may,  in  fome  meafure,  diminilh  the  growth,  and  pro- 
duce a dwarfifhnefs  of  make.  But,  in  general,  the  food  is 
the  great  agent  in  producing  this  effeCt  ; where  that  is  fup- 
plied  in  large  quantities,  and,  where  its  quality  is  wholefome 
and  nutrimental,  the  inhabitants  are  generally  feen  above  the 
ordinary  ftature.  On  the  contrary,  where  it  is  afforded  in  a 
fparing  quantity,  or  very  coarfe,  and  void  of  nourifhment  in 
its  kind,  the  inhabitants  degenerate,  and  fink  below  the  ordi- 
nary fize  of  mankind.  In  this  refpedt  they  refemble  other 
animals,  whofe  bodies,  by  proper  feeding,  may  be  greatly 
augmented.  An  ox,  on  the  fertile  plains  of  India,  grows 
to  a fize  four  times  as  large  as  the  diminutive  animal  of  the 
fame  kind  bred  in  the  Alps.  The  horfes  bred  in  the  plains 
are  larger  than  thofe  of  the  mountain.  So  it  is  with  man  ; 
the  inhabitants  of  the  valley  are  ufually  found  taller  than 
thofe  of  the  hill : the  natives  of  the  Highlands  of  Scotland, 
for  inftance',  are  fhort,  broad,  and  hardy  ; thofe  of  the  Low- 
lands are  tail  and  ihapely.  The  inhabitants  of  Greenland, 
who  live  upon  dried  fifti  and  feals,  are  lefs  than  thofe  of 
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Gambia  or  Senegal,  where  Nature  fupplies  them  with  vege~ 
table  and  animal  abundance. 

The  form  of  the  face  feems  rather  to  be  the  refult  of 
cuftom.  Nations  who  have  long  confidered  fome  artificial 
deformity  as  beautiful,  who  have  induftrioufly  leffened  the 
feet,  or  flattened  the  nofe,  by  degrees,  begin  to  receive  the 
impreflion  they  are  taught  to  aflume  ; and  Nature,  in  a courfe 
of  ages,  (hapes.  itfelf  to  the  conftraint,  and  a flumes  heredU 
tary  deformity.  We  find  nothing  more  common  in  births 
than  for  children  to  inherit  fometimes  even  the  accidental 
deformities  of  their  parents.  We  have  many  inftances  of 
fquinting  in  the  father,  which  he  received  from  fright,  or 
habit,  communicated  to  the  offspring ; and  I myfelf  have 
feen  a child  diftindtly  marked  with  a fear,  fimilar  to  one 
the  father  had  received  in  battle.  In  this  manner  accidental 
deformities  may  become  natural  ones  5 and  by  affiduity  may 
be  continued,  and  even  increafed,  through  fucceffive  gene-* 
rations.  From  this,  therefore,  may  have  arifen  the  final! 
eyes  and  long  ears  of  the  Tartars,  and  Chinefe  nations. 
From  hence  originally  may  have  come  the  flat  nofes  of  the 
blacks,  and  the  flat  heads  of  the  American  Indians. 

In  this  flight  furvey,  therefore,  I think  we  may  fee  that 
all  the  variations  in  the  human  figure,  as  far  as  they  differ 
from  our  own,  are  produced  either  by  the  rigour  of  the 
climate,  the  bad  quality,  or  the  fcantinefs  of  the  provifions, 
or  by  the  favage  cufloms  of  the  country.  They  are  a&ual 
marks  of  the  degeneracy  in  the  human  form  > and  we  maY 
confider  the  European  figure  and  colour  as  ftandards  to  which 
to  refer  all  other  varieties,  and  with  which  to  compare 
them.  In  proportion  as  the  Tartar  or  American  approaches 
nearer  to  European  beauty,  we  confider  the  race  as  \efs  de- 
generated *1  in  proportion  as  he  differs  more  widely,  he  has 
made  greater  deviations  from  his  original  fotm. 

That  we  have  all  fprung  from  one  common  parent, 
we  are  taught,  both  by  reafon  and  religion,  to  believe  j 
and  we  have  good  reafon  alfo  to  think  that  the  Europeans 
refemble  him  more  than  any  of  the  reft  of  his  children. 
However,  it  muff  not  be  concealed  that  the  olive-coloured 
Afiatic,  and  even  the  jet-black  Negroe,  claim  this  honour  of 
hereditary  refeoablanee ; and  affert  that  white  men  are  mete 
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deviations  from  original  perfection.  Odd  as  this  opinion 
may  feem,  they  have  Linnaeus,  the  celebrated  naturalift,  on 
their  fide  ; who  fuppofes  man  a native  of  the  tropical  cli- 
mates, and  only  a fojourner  more  to  the  north.  But,  not 
to  enter  into  a controverfy  upon  a matter  of  a very  remote 
fpeculation,  I think  one  argument  alone  will  fuffice  to  prove 
the  contrary,  and  (hew  that  the  white  man  is  the  original 
fource  from  whence  the  other  varieties  have  fprung.  We 
have  frequently  feen  white  children  produced  from  black 
parents,  but  have  never  feen  a black  offspring  the  production 
of  two  whites.  From  hence  we  may  conclude,  that  white- 
nefs  is  the  colour  to  which  mankind  naturally  tends  ; for,  as 
in  the  tulip,  the  parent  flock  is  known  by  all  the  artificial 
varieties  breaking  into  it ; fo  in  man,  that  colour  muff  be 
original  which  never  alters,  and  to  which  all  the  reft  are  ac- 
cidentally feen  to  change.  I have  feen  in  London,  at  differ- 
ent times,  two  white  Negroes,  the  iffue  of  black  parents,  that 
ferved  to  convince  me  of  the  truth  of  this  theory.  I had  be- 
fore been  taught  to  believe  that  the  whitenefs  of  the  Negro 
fkin  was  a difeafe,  a kind  of  milky  whitenefs,  that  might  be 
called  rather  a leperous  cruft  than  a natural  complexion.  I 
was  taught  to  fuppofe  that  the  numberlefs  white  Negroes, 
found  in  various  parts  of  Africa,  the  white  men  that  go  by 
the  name  of  Chacrelas,  in  the  Eaft  Indies,  and  the  white 
Americans,  near  the  Ifthmus  of  Darien,  in  the  Weft  Indies, 
were  all  as  fo  rafcny  difeafed  perfons,  and  even  more  deformed 
than  the  blacked-  of  the  natives.  But,  upon  examining  that 
Negro  which  was  iaft  (hewn  in  London,  I found  the  colour 
to  be  exactly  like  that  of  an  European  ; the  vifage  white  and 
ruddy,  and  the  lips  of  the  proper  rednefs.  However,  there 
were  fufficient  marks  to  convince  me  of  its  defcent.  The 
hair  was  white  and  woolly,  and  very  unlike  any  thing  I had 
feen  before.  The  iris  of  the  eye  was  yellow,  inclining  to 
red  *,  the  nofe  was  flat,  exactly  refemblir.g  that  of  a Negro ; 
and  the  lips  thick  and  prominent.  No  doubt,  therefore,  re- 
mained of  the  child's  having  been  born  of  Negro  parents ; 
and  the  perfon  who  (hewed  it  had  atteftations  to  convince 
the  mod  incredulous.  From  this  then  we  fee  that  the  vari- 
ations of  the  Negro  colour  is  into  whitenefs,  whereas  the 
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white  are  never  found  to  have  a race  of  Negro  children. 
Upon  the  whole*  therefore,  all  thofe  changes  which  the 
African,  the  Afiatic,  or  the  American  undergo,  are  but  acci- 
dental deformities,  which  a kinder  climate,  better  nourifh- 
ment,  or  more  civilized  manners,  would,  in  a courfe  of  cen- 
turies, very  probably  remove. 


CHAP.  XII. 

Of  MONSTERS. 

H itherto  I have  only  fpoken  of  thofe  varieties  in  the 
human  fpecies,  that  are  common  to  whole  nations  5 but  there 
are  varieties  of  another  kind,  which  are  only  found  in  the 
individual ; and  being  more  rarely  feen,  are,  therefore,  called 
monjlrousk  If  we  examine  into  the  varieties  of  diftorted 
Nature,  there  is  fcarce  a limb  of  the  body,  or  a feature 
in  the  face,  that  has  not  fuffered  fome  reprobation,  either 
from  Art  or  Nature  ; being  enlarged  or  diminifhed,  length- 
ened or  wrefted,  from  its  due  proportion.  Linnaeus,  after 
having  given  a catalogue  of  monfters,  particularly  adds,  the 
flat  heads  of  Canada,  the  long  heads  of  the  Chinefe,  and  the 
flender  waifls  of  the  women  of  Europe,  who,  by  ftrait  lacing, 
take  fuch  pains  to  deftroy  the  health,  through  a miftaken  de- 
£re  to  improve  their  beauty  *.  It  belongs  more  to  the  phy- 
fician  than  the  naturalifl.  to  attend  to  thefe  minute  deformi- 
ties ; and,  indeed,  it  is  a melancholy  contemplation  to  fpe- 
culate  upon  a catalogue  of  calamities,  infli&ed  by  unpitying 
Nature,  or  brought  upon  us  by  our  own  caprice.  Some, 
however,  are  fond  of  fuch  accounts  *,  and  there  have  been 
books  filled  with  nothing  elfe.  To  thefe,  therefore,  I refer 
the  reader ; who  may  be  better  pleafed  with  accounts  of  men 
with  two  heads,  or  without  any  head,  of  children  joined  in  the 
middle,  of  bones  turned  into  flefh,  or  flefh  converted  into 
bones  than  I amf.  It  is  fufheient  here  to  obferve,  that  every 

* LIrtnzei  Syft.  vol.  i.  u.  29.  Monorchides  ut  minus  fertiles. 

f Vide  Phil.  Tranf.  paffim.  Mifcellan.  Curioft  Johan.  Baptift.  Wenck. 
DifFertatio  Phyfica  an  ex  virilis  humani  feminis  cum  brutali  per  nefarium  co* 
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t)ay*s  experience  muft  have  {hewn  us  miferable  inftances  of 
this  kind  produced  by  Nature  or  AfFe&ion  5 calamities  that 
no  pity  can  foften,  or  aftiduity  relieve. 

Fading  over,  therefore,  every  other  account,  I fhall  only 
mention  the  famous  inftance,  quoted  by  Father  Malbranche, 
upon  which  he  founds  his  beautiful  theory  of  monftrous  pro- 
ductions. A woman  of  Paris,  the  wife  of  a tradefman,  went 
to  fee  a criminal  broke  alive  upon  the  wheel,  at  the  place  of 
public  execution.  She  was  at  that  time  two  months  advanced 
in  her  pregnancy,  and  no  way  fubje&  to  any  diforders  to 
afte£f  the  child  in  her  womb.  She  was,  however,  of  a tender 
habit  of  body ; and,  though  led  by  curiofity  to  this  horrid 
fpe&acle,  very  eafily  moved  to  pity  and  compaflion.  She 
felt,  therefore,  all  thofe  ftrong  emotions  which  fo  terrible  a 
fight  muft  naturally  infpire  *,  ihuddered  at  every  blow  the 
criminal  received,  and  almoft  fwooned  at  his  cries.  Upon 
returning  from  this  feene  of  blood,  (he  continued  for  feme 
days  penfive,  and  her  imagination  (till  wrought  upon  the 
fpecfacle  fhe  had  lately  feen.  After  fome  time,  however,  {he 
feemed  perfectly  recovered  from  her  fright,  and  had  almoft 
forgotten  her  former  uneafinefs.  When  the  time  of  her  de- 
livery approached,  {he  feemed  no  ways  mindful  of  her  for- 
mer terrors,  nor  were  her  pains  in  labour  more  than  ufual  in 
fuch  circumftances.  But  what  was  the  amazement  of  her 
friends  and  aftiftants  when  the  child  came  into  the  world ! 
It  was  found  that  every  limb  in  its  body  was  broken  like  thofe 
of  the  malefa&or,  and  juft  in  the  fame  place.  This  poor  in- 
fant, that  had  fuffered  the  pains  of  life,  even  before  its  com- 
ing into  the  world,  did  not  die,  but  lived  in  an  hofpital  in 
Paris,  for  twenty  years  after,  a wretched  inftance  of  the  fup- 
pofed  powers  of  imagination  in  the  mother,  of  altering  and 

itum  commixtione,  aut  viciflim  ex  bruti  maris  cum  muliebri  humano  femi- 
nis  commixtione  poflit  verus  homo  generari.  Vide  efiam,  Johnftoni  Thau- 
matographia  Naturalis.  Vide  Adalberti  Difqufitio  Phyfica  oftenti  duorum 
puerorum  unus  quorum  dente  aureo,  alter  cum  capite  giganteo  Bilus  Ipe6ta- 
bantur.  A man  without  lungs  and  ftomach,  Journal  de  Scavans  1682,  p. 
301  j another  without  any  brain.  Andreas  Caroli  Memorabilia,  p,  167.  an. 
1676  $ aoother  without  any  head.  Giornale  di  Roma,  anno  1675,  p.  26  j ano- 
ther without  any  arms.  New  Memoirs  of  Literature,  vol.  iv.  p.  446.  Jn 
ihort,  the  variety  of  thefe  accounts  is  almoft  infinite  j and,  perhaps,  their  ufe 
is  as  much  circurr.fcribed  as  their  variety  is  extenfive. 
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diftorting  the  ihfant  in  the  womb.  The  manner  in  which 
Malbranehe  reafons  upon  this  fa£t,  ft  as  follows:  The  Cre-k 
ator  has  eftablilhed  fuch  a fympathy  between  the  feveral 
parts  of  Nature,  that  we  are  led  not  only  to  imitate  each 
other,  but  alfo  to  partake  in  the  fame  affeCtions  and  defires* 
The  animal  fpirits  are  thus  carried  to  the  refpeCtive  parts 
cf  the  body,  to  perform  the  fame  actions  which  we  fee  others 
perform,  to  receiye  in  fome  meafure  their  wounds,  and  take 
part  in  their  fufrerings.  Experience  tells  us,  that  if  we  look 
attentively  on  any  perfon,  feverely  beaten,  or  forely  wounded, 
the  fpirits  immediately  flow  into  thofe  parts  of  the  body, 
which  correfpond  to  thofe  we  fee  in  pain.  The  more  deli- 
cate the  conftitution,  the  more  it  is  thus  affeCted ; the  fpi- 
rits making  a ftronger  imprefiion  on  the  fibres  of  a weakly 
habit  than  of  a robuft  one.  Strong  vigorous  men  fee  an  ex- 
ecution without  much  concern,  while  women  of  nicer  tex- 
ture are  {truck  with  horror  and  concern.  This  fenfibility  in 
them  inuft,  of  confequence,  be  communicated  to  all  parts  of 
their  body ; and,  as  the  fibres  of  the  child,  in  the  womb,  are 
incomparably  finer  than  thofe  of  the  mother,  the  courfe-  of 
the  animal  fpirits  muft  confequently  produce  greater  altera- 
tions* Hence,  every  ftroke  given  to  the  criminal,  forcibly 
{truck  the  imagination  of  the  woman  ; and,  by  a kind  of 
counter  ftroke,  the  delicate  tender  frame  of  the  child. 

Such  is  the  reasoning  of  an  ingenious  man  upon  a fa£f, 
the  veracity  of  which  many  fince  have  called  in  queftion*. 
They  have  allowed,  indeed,  that  fuch  a child  might  have 
been  produced,  but  have  denied  the  caufe  of  its  deformity. — 
<c  How  could  the  imagination  of  the  mother,”  fay  they,  “ pro- 
duce fuch  dreadful  effects  upon  her  child?  She  has  no  com- 
munication with  the  infant ; fhe  fcarce  touches  it  in  any 
part  *,  quite  unaffected  with  her  concerns,  it  fleeps  in  fecurity, 
in  a manner  fecltided  by  a fluid  in  which  it  fwims,  from  her 
that  bears  it.  With  -what  a variety  of  deformities,”  fay 
they,  “ would  all  mankind  be  marked,  if  all  the  vain  and  ca- 
pricious defires  of  the  mother  were  thus  readily  written  upon 
the  body  of  the  child  V*  Yet,  notwithftanding  this  plaufible 
way  of  reafoning,  I cannot  avoid  giving  fome  credit  to  the 
variety  of  inftances  I have  either  read,  cr  feen,  upon  this  fub- 
* Buffon  vol.  iv.  p.  9. 
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jedl.  If  it  be  a prejudice,  it  is  as  old  as  the  days  of  Ariftotle, 
and,  to  this  day,  as  ftrongly  believed  by  the  generality  of 
mankind  as  ever.  It  does  not  admit  of  a reafon ; and,  in- 
deed, I can  give  none,  even  why  the  child  (hould,  in  any 
refpecV,  refemble  the  father  or  the  mother.  The  fadf  we  ge- 
nerally find  to  be  fo.  But  why  it  fiiould  take  the  particular 
print  of  the  father’s  features  in  the  womb,  it  is  as  hard  to 
conceive,  as  why  it  {hould  be  affedted  by  the  mother’s  ima- 
gination. We  all  know  what  a ftrong  effiedl  the  imaginat- 
tion  has  on  thofe  parts  in  particular,  without  being  able  to 
aflign  a caufe  how  this  effedl:  is  produced  ; and  why  the  ima- 
gination may  not  produce  the  fame  effect  in  marking  the 
child  that  it  does  in  forming  it,  I fee  no  reafon.  Thofe  per- 
fons  whofe  employment  it  is  to  rear  up  pigeons  of  different 
colours,  can  breed  them,  as  their  exprefiion  is,  to  a feather. 
In  fad!,  by  properly  pairing  them,  they  can  give  what  colour 
they  will  to  any  feather,  in  any  part  of  the  body.  Were  we 
to  reafon  upon  this  fadt,  what  could  we  fay  ? Might  it  not 
be  alferted,  that  the  egg,  being  diftindt  from  the  body  of  the 
female,  cannot  be  influenced  by  it  ? Might  it  not  be  plaufi- 
bly  faid,  that  there  is  no  fimilitude  between  any  part  of  the 
egg  and  any  particular  feather,  which  we  expedf  to  propa- 
gate ? and  yet,  for  all  this,  the  fadt  is  known  to  be  true,  and 
what  no  fpeculation  can  invalidate.  In  the  fame  manner,  a 
thoufand  various  inftances  afiure  us  that  the  child  in  the 
womb  is  fometimes  marked  by  the  ftrong  affedtions  of  the 
mother ; how  this  is  performed  we  know  not ; we  only  fee 
the  effedl:,  without  any  connexion  between  it  and  the  caufe. 
The  beft  phyficians  have  allowed  it ; and  have  been  fatisfied 
to  fubmit  to  the  experience  of  a number  of  ages ; but  many 
difbelieve  it,  becaufe  they  expedt  a rdafon  for  every  effedl.— • 
This,  however,  is  very  hard  to  be  given,  while  it  is  very 
eafy  to  appear  wife  by  pretending  incredulity. 

Among  the  number  of  monfters,  dwarfs  and  giants  are 
ufually  reckoned  ; though  not,  perhaps,  with  the  ftridteft 
propriety,  fince  they  are  no  way  different  from  the  reft  of 
mankind,  except  in  ftature.  It  is  a difpute,  however,  about 
words  *,  and,  therefore,  fcarce  worth  contending  about.  But 
there  is  a difpute,  of  a more  curious  nature,  on  this  fubjedt ; 
r.amely,  whether  there  are  races  of  people  thus  very  dimi- 
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nutive,  or  vaftly  large,  or  v aether  they  be  merely  accidental 
varieties,'  that  now  and  then  are  feen  in  the  country,  in  a 
few  perfons,  whofe  bodies  fome  external  caufe  has  contri- 
buted to  leflen  or  enlarge. 

With  regard  to  mem  of  diminutive  ftature,  all  Antiquity 
has  been  unanimous  in  averting  their  national  exiftence. 
Homer  was  the  firft  who  has  given  us  an  account  of  the 
pigmy  nation  contending  with  the  cranes  5 and  what  poe- 
tical licence  might  be  fuppofed  to  exaggerate,  Athenaeus  has 
attempted  ferioufly  to  confirm  by  hiftorical  affertion  *.  If 
we  attend  to  thefe,  we  muft  believe  that  in  the  internal  parts 
of  Africa,  there  are  whole  nations  of  pigmy  beings,  not 
more  than  a foot  in  feature,  who  continually  wage  an  une- 
qual war  with  the  birds  and  beafts  that  inhabit  the  plains  in 
which  they  refide.  Some  of  the  ancients,  however,  and 
Strabo  in  particular,  have  fuppofed  all  thefe  accounts  to  be 
fabulous ; and  have  been  more  inclined  tp  think  this  fup- 
pofed nation  of  pigmies,  nothing  mpre  than  a fpecies  of  apes., 
well  inown  tobe  numerous  in  that  part  of  the  world.  With 
•this  opinion  the  moderns  have  all  concurred ; and  that  di- 
minutive race,  which  was  deformed  as  human,  has  b,een  long 
•degraded  into  a clafs  of  animals  that  referable  us  but  very 
imperfectly. 

The  exiftence,  therefore,  of  a pigmy  race  of  mankind.,  be- 
ing founded  in  error,  or  in  fable,  we  can  expert  to  find  men 
;o£  diminutive  ftature  only  by  accident,  among  men  of  the 
ordinary  fize.  Of  thefe  accidental  dwarfs,  every  country,, 
and  almoft  every  village,  can  produce  numerous  iiiftances. 
There  was  a time  when  thefe  unfavoured  children  of  Nature 
were  the  peculiar  favourites  of  the  great  5 and  no  prince  or 
nobleman  thought  himfelf  completely  attended,  vyjlefe  he  had 
a dwarf  among  the  number  of  his  domefties,  Thefe  poor 
little  men  were  kept  to  be  laughed  at ; or  .to  raife  ,tbq  barba- 
rous pleafure  of  their  mailers,  by  their  .contrafted  inferiority. 
Even  in  England,  as  late  2s  .the.  times  of  J£ing  James  I.  the 
.court  was  at  one  time  f urn iihed  with  a dwarf,  a giant,  and  a 
Jefter ; thefe  the  king  often  took  a pleafure  in  oppofing  to 
.each  other,  and  often  fomented  quarrels  among  them,  in  or- 
der to  be  a concealed  fpedlator  of  their  animofity.  It  v/as  a 

* Athenseus  ix.  390.  . . 
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particular  entertainment  of  the  courtiers  at  that  time,  to  fee 
little  Jeffery,  for  fo  the  dwarf  was  called’,  ride  round  the  lifts, 
expecting  his  antagonift  ; and  difeovering,  in  his  a£lions,  all 
the  marks  of  contemptible  refolution. 

It  was  in  the  fame  fpirit,  that  Peter  of  Ruflia,  in  the  year 
1710,  celebrated  a marriage  of  dwarfs.  This  monarch,  tho* 
raifed  by  his  native  genius  far  above  a barbarian,  was,  never- 
thelefs,  ftill  many  degrees  removed  from  actual  refinement. 
His  pleafures,  therefore,  were  of  the  vulgar  kind  ; and  this 
was  among  the  number.  Upon  a certain  day,  which  he  had 
ordered  to  be  proclaimed  feveral  months  before,  he  invited 
the  whole  body  of  his  courtiers,  and  all  the  foreign  ambaffa- 
dors,  to  be  prefent  at  the  marriage  of  a pigmy  man  and  wor 
man.  The  preparations  for  this  wedding  were  not  only  very 
grand,  but  executed  in  a ftyle  of  barbarous  ridicule.  He  or- 
dered  that  all  the  dwarf  men  and  women,  within  two  hunr 
dred  miles,  Ihould  repair  to  the  capital  ; ancl  alfo  infilled, 
that  they  Ihould  be  prefent  at  the  ceremony.  For  this  pur- 
pofe,  he  fupplied  them  with  proper  vehicles ; but  fo  con- 
trived it,  that  one  horfe  was  feen  carrying  in  a dozen  of 
them  into  the  city  at  once,  while  the  mob  followed,  Ihouting 
and  laughing,  from  behind.  Some  of  them  were  at  firlj  un- 
willing to  obey  an  order,  which  they  knew  was  calculated  to 
turn  them  into  ridicule,  and  did  not  come ; but  he  fqoij 
obliged  them  to  obey;  and,  as  a punilhment,  enjoined,  that 
they  fhouid  wait  upon  the  reft  at  dinner.  The  whole  com- 
pany of  dwarfs  amounted  to  feventy,  befide  the  bride  and 
bridegroom,  who  were  richly  adorned,  and  in  the  extremity 
of  the  fafhion.  For  this  little  company  in  miniature,  every 
thing  was  fuitably  provided  ; a low  table,  fmall  plates,  little 
glaffes,  and,  in  Ihort,  every  thing  was  fo  fitted,  as  if  all  things 
had  been  dwindled  to  their  own  ftandard.  It  was  his  great 
pleafure  to  fee  their  gravity  and  their  pride ; the  contention 
of  the  women  for  places,  and  the  men  for  fuperiority.  This 
point  lie  attempted  to  adjuft,  by  ordering  that  the  moft  dimiT 
nutive  (hould  take  the  lead ; but  this  bred  difputes,  for  none 
would  then  confent  to  fit  foremoft.  All  this,  however,  being 
at  laft  fettled,  dancing  followed  the  dinner,  and  the  ball  was 
opened  with  a minuet  by  the  bridegroom,  who  meafured 
exadlly  three  feet  two  inches  high.  In  the  end,  matters 
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were  fo  contrived,  that  this  little  company,  who  met  together 
in  gloomy  pride,  and  unwilling  to  be  pleafed,  being  at  laffe 
familiarized  to  laughter,  joined  in  the  diverfion,  and  became, 
as  the  journalifl  has  it*,  extremely  fprightly  and  enter- 
taining. 

But  whatever  may  be  the  entertainment  fuch  guefts  might 
afford  when  united,  I never  found  a drawf  capable  of  afford- 
ing any  when  alone.  I have  fometimes  converfed  with  fome 
of  thefe  that  were  exhibited  at  our  fairs  about  town,  and  have 
ever  found  their  intellects  as  contracted  as  their  perfons. 
They,  in  general,  feemed  to  me  to  have  faculties  very  much 
refembling  thofe  of  children,  and  their  defires  like  wife  of  the 
fame  kind  *,  being  diverted  with  the  fame  fports,  and  bell 
pleafed  with  fuch  companions.  Of  all  thofe  I have  feen, 
which  may  amount  to  five  or  fix,  the  lictle  man,  whofe  name 
Was  Coan,  that  died  lately  at  Chelfea,  was  the  molt  intelligent 
and  fprightly.  I have  heard  ^him  and  the  giant,  who  fung 
at  the  theatres,  fuflain  a very  ridiculous  duet,  to  which  they 
were  taught  to  give  great  fpirit.  But  this  mirth,  and  teem- 
ing fagacity,  were  but  affumed.  He  had,  by  long  habit, 
been  taught  to  look  cheerful  upon  the  approach  of  company; 
and  his  converfation  was' but  the  mere  etiquette  of  a perfon 
that  had  been  ufed  to  receive  vifitors.  When  driven  out  of 
his  walk,  nothing  could  be  more  ftupid  or  ignorant,  nothing 
more  dejected  or  forlorn.  But  we  have  a complete  hiftory 
of  a dwarf,  very  accurately  related  by  Mr.  Daubenton,  in 
his  part  of  the  Hiitoire  Naturelle  ; which  I will  here  take 
leave  to  tranflate. 

This  dwarf,  whofe  name  was  Baby,  was  well  known, 
having  fpent  the  greateit  part  of  his  life  at  Lunenville/in  the 
palace  of  Staniflaus,  the  titular  king  of  Poland.  He  was 
born  in  the  village  of  Piaifne,  in  France,  in  the  year,  1741. 
His  father  and  mother  were  peafants,  both  of  good  conftitu- 
tions,  and  inured  to  a life  of  hufbandry  and  labour.  Baby, 
when  born,  weighed  but  a pound  and  a quarter.  We  are. 
liot  informed  of  the  dimenfions  of  his  body  at  that  time ; 
but  we  may  conjecture  they  were  very  fmall,  as  he  was 
prefented  on  a plate  to  be  baptized,  and  for  a long  time 

* Die  dench  wurdldge.  Iwerg.  . Hockweit,  &c.  Lipfiae,  1713,  vol.  viif 
page  102*  feq. 
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lay  in  a flipper.  His  mouth,  although  proportioned  to  the 
reft  of  his  body,  was  not,  at  that  time,  large  enough  to  take 
in  the  nipple  *,  and  he  was,  therefore,  obliged  to  be  fuckled 
by  a fhe-goat  that  was  in  the  houfe;  and  that  ferved  as  a 
nurfe,  attending  to  his  cries  with  a kind  of  maternal  fond- 
nefs.  He  began  to  articulate  fome  words  when  eighteen 
months  old  ; and  at  two  years  he  was  able  to  walk  alone. 
He  was  then  fitted  with  (hoes  that  were  about  an  inch  and  a 
half  long.  He  was  attacked  with  feveral  acute  diforders  $ 
but  the  fmall-pox  was  the  only  one  which  left  any  marks 
behind  it.  Until  he  was  fix  years  old,  he  eat  no  other  food 
but  pulfe,  potatoes,  and  bacon.  His  father  and  mother  were, 
from  their  poverty,  incapable  of  affording  him  any  better 
nourifhment ; and  his  education  was  little  better  than  his 
food,  being  bred  up  among  the  ruftics  of  the  place.  At  fix 
years  old  he  was  about  fifteen  inches  high ; and  his  whole 
body  weighed  but  thirteen  pounds.  Notwithftanding  this, 
he  was  well  proportioned,  and  handfome ; his  health  was 
good,  but  his  underftanding  fcarce  palled  the  bounds  of  in- 
ftindl.  It  was  at  that  time  that  the  king  of  Poland,  having 
heard  of  fucli  a curiofity,  had  him  conveyed  to  Lunenville, 
gave  him  the  name  of  Baby>  and  kept  him  in  his  palace. 

Baby,  having  thus  quitted  the  hard  condition  of  a peafant 
to  enjoy  all  the  comforts  and  the  conveniences  of  life,  feemed 
to  receive  no  alteration  from  his  new  way  of  living,  either  in 
mind  or  in  perfon.  He  prcferved  the  goodnefs  of  his  con- 
ftitution  till  about  the  age  of  fixteen,  but  his  body  feemed 
to  increafe  very  flowly  during  the  whole  time  ; and  his  ftupi- 
dity  was  fuch,  that  all  inftrudtions  were  loft  in  improving 
his  underftanding.  He  could  never  be  brought  to  have  any 
fenfe  of  religion,  nor  even  to  Ihew  the  lead  figns  of  a rea- 
foning  faculty.  They  attempted  to  teach  him  dancing  and 
mufic,  but  in  vain  ; he  never  could  make  any  thing  of  mufic; 
and  as  for  dancing,  although  he  beat  time  tolerably  exadl,  yet 
he  could  never  remember  the  figure,  but  w hile  his  dancing- 
mailer  ftood  by  to  direct  his  motions.  Notwithftanding  a 
mind  thus  deftitute  of  underftanding,  was  not  without  its 
paflions,  anger  and  jealoufy  haraffed  it  at  times  ; nor  was 
he  without  defires  of  another  nature. 
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At  the  age  of  fixteen,  Baby  was  twenty-nine  inches  tall  * 
at  this  he  refled ; but  having  thus  arrived  at  his  acme,  the 
alterations*  of  puberty,  or  rather,  perhaps,  of  old  age,  came 
fafl  upon  him.  From  being  very  beautiful,  the  poor  little 
creature  now  became  quite  deformed  ; his  ftrength  quite 
forfook  him  5 his  backbone  began  to  bend  ; his  head  hung 
forward  *,  his  legs  grew  weak ; oqe  of  his  lhoulders  turned 
awry  ; and  his  nofe  grew  difproportionably  large.  With 
his  ftrength,  his  natural  fpirits  alfo  forfook  him  j and,  by 
the  time  he  was  twenty,  he  was  grown  feeble,  decrepid, 
and  marked  with  the  ftrongeft  imprelfions  of*  old  age.  It  had 
been  before  remarked  by  fome,  that  he  would  die  of  old  age 
before  he  arrived  at  thirty  •,  and,  jn  fa£l,  by  the  time  he 
was  twenty-two,  he  could  fcarcely  walk  3 hundred  paces, 
being  worn  with  the  multiplicity  of  his  years,  and  bent 
under  the  burthen  of  protradled  life.  In  this  year  he  died  \ 
a cold,  attended  with  a flight  fever,  threw  him  into  a kind 
pf  lethargy,  which  had  a few  momentary  intervals ; but  he 
could  fcarce  be  brought  to  fpeak.  However,  it  is  aflerted, 
that  in  the  five  laft  days  of  his  life,  he  (hewed  a clearer  un- 
derftanding,  than  in  his  times  of  beft  health  : but  af  length 
he  died,  after  enduring  great  agonies,  in  the  twenty-fecond 
year  of  his  age* 

Opppfite  to  this  accidental  diminution  of  the  human  race, 
is  that  of  its  extraordinary  magnitude.  Concerning  the 
reality  or  a nation  of  Giants,  there  have  been  many  difputes 
among  the  learned.  Some  have  affirmed  the  probability  of 
Arch  a race  ; and  others,  as  warmly  have  denied,  the  poffibility 
of  their  exiftence.  But  it  is  not' from  any  fpeculative  rea- 
fonings,  upon  a fubje£t  of  this  kind,  that  information  is  to 
be  obtained 5 it  is  not  from  the  difputes  pf  the  fchofar,  but 
the  labours  of  the  enterprijfing,  that  we  are  to  be  inftrudled 
in  this  inquiry.  Indeed,  nothing  can  be  more  abfurd,  than 
what  fome  learned  men,  have  advanced  .upon  this  fubjedl. 
It  is  very  unlikely,  fays  Grew,  that  there  (liquid  either  be 
dwarfs  or  giants  5 or  if  fuch,  they  cannot  be  fitted  fqr  the 
nfual  enjoyment  of  life  and  reafon.  Had  man  been  born  a 
dwarf,  :he  could  not  have  been  a reafon  able  creature  ; for  to 
that  end,  he  muft  have  a jolt  head,  and  then  he  would  not 
have  body  and  blood  enough  to  fupply  his  brain  with  fpirits *, 
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or  if  he  had  a fmall  head,  proportionable  to  his  body,  there 
would  not  be  brain  enough  for  conducting  life.  But  it  i$ 
ftill  worfe  with  giants  *,  and  there  could  never  have  been 
a nation  of  fuch,  for  there  would  not  be  food  enough 
found  in  any  country  to  fuftain  them  ; or  if  there  were  bead? 
fuflzcient  for  this  purpofe,  there  would  not  be  grafs  enough 
for  their  maintenance.  But  what  is  ftill  more,  add  others, 
giants  could  never  be  able  to  fupport  the  weight  of  their  own 
bodies ; fince  a man  of  ten  feet  high,  muft  be  eight  times 
as  heavy  as  one  of  the  ordinary  ftature  *,  whereas,  he  has  but 
twice  the  fize  of  mufcles  to  fupport  fuch  a burthen  : and, 
confequently,  would  be  overloaded  with  the  weight  of  his 
own  body.  Such  are  the  theories  upon  this  fubjeCt ; and 
they  require  no  other  anfwer,  but  that  experience  proves 
them  both  to  be  falfe  ; dwarfs  are  found  capable  of  life  and 
reafon  *,  and  giants  are  feen  to  carry  their  own  bodies.  We 
have  feyeral  accounts  from  mariners,  that  a nation  of  giants 
^dually  exifts ; and  mere  Speculation  fhould  never  induce 
us  to  doubt  their  veracity. 

Ferdinand  Magellan  was  the  ftrft  who  difcpvered  jthis  race 
pf  people  along  the  coaft,  towards  the  extremity  of  South 
America.  Magellan  was  a Fortuguefe,  of  noble  extraction* 
who  having  Jong  behaved  with  great  bravery,  under  Al- 
buquerqueythe  conqueror  of  India,  he  was  treated  with  negleCt 
by, the  court,  upon  his  return.  Applying,  therefore,  to  the 
king  of  Spain,  he  was  intruded  with  the  command  of 
five  fnips,  to  fubdue  the  Molucca  iflands  $ upon  one  of 
which  he  was  flafti.  It  was  in  his  voyage  thither,  that  he 
happened  to  winter  in  St.  Julian’s  Bay,  an  American  har- 
bour, forty-nine  degrees  fouth  of  the  line.  In  this  defolate 
region,  were  nothing  was  feen  but  objects  of  terror,  where 
neither  trees  nor  verdure  dreft  the  face  of  the  country,  they 
remained  for  fom.e  months  without  feeing  any  human  crear 
ture.  They  had  judged  the  country  to  be  utterly  unin- 
habitable ; when  one  day,  they  law  approaching,  a$  if  he 
had  been  dr  opt  from  the  douds,  a man  pf  enormous  ftature, 
dancing  and  finging,  and  putting  duft  upon  his  head,  as 
they  fuppofed,  in  token  of  peace.  This  overture  for  frjend^ 
ihip  was,  by  Magellan’s  command,  quickly  anfwered  by  the 
reft  of  Lis  men  j and  the  giant  approaching,  teftified  .every 
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mark  of  aftonifhment  and  furprife.  He  was  fo  tall,  that 
the  Spaniards  only  reached  his  waift  ; his  face  v/as  broad, 
his  colour  brown,  and  painted  over  with  a variety  of  tints 
each  cheek  had  the  refemblance  of  an  heart  drawn  upon  it  j 
his  hair  was  approaching  to  whitenefs ; he  was  clothed  in 
fkins,  and  armed  with  a bow.  Being  treated  with  kindnefs, 
and  difmiffed  with  fome  trifling  prefents,  he  foon  returned 
with  many  more  of  the  fame  ftature  j two  of  whom  the 
mariners  decoyed  on  {hip-board:  nothing  could  be  more 
gentle  than  they  were  in  the  beginning  ; they  confidered  the 
fetters  that  were  preparing  for  them  as  ornaments,  and  played 
with  them,  like  children  with  their  toys  ; but  when  they 
found  for  what  purpofe  they  were  intended,  they  inftantly 
exerted  their  amazing  flrength,  and  broke  them  in  pieces 
with  a-  very  eafy  effort.  This  account,  with  a variety 
of  other  circumftances,  has  been  confirmed  by  fucceeding 
travellers:  Herrera,  Sebald  Wert,  Oliver  Van  Noort,  and 
James  le  Maire,  all  correfpond  in  affirming  the  fadf,  although 
they  differ  in  many  particulars  of  their  refpedlive  defcriptions. 
The  Iafl  voyager  we  have  had,  that  has  feen  this  enormous 
race,  is  Commodore  Byron.  I have  talked  with  the  perfon 
who  firll  gave  the  relation  of  that  voyage,  and  who  was  the 
carpenter  of  the  Commodore’s  {hip  j he  was  a fenfible,  un- 
demanding man,  and  I believe  extremely  faithful.  By  him, 
therefore,  I was  affured,  in  the  mofl  folemn  manner,  of 
the  truth  of  his  relation  *,  and  this  account  has  fince  been 
confirmed  by  one  or  two  publications ; in  all  which  the  par- 
ticulars are  pretty  nearly  the  fame.  One  of  the  circum- 
ftances which  mofl  puzzled  me  to  reconcile  to  probability, 
Was  that  of  the  horfes,  on  which  they  are  de-fcribed  as  riding 
down  to  the  fliore.  We  know  the  American  horfe  to  be  of 
European  breed  ; and,  in  fome  meafure,  to  be  degenerated 
from  the  original.  I was  at  a lofs,  therefore,  to  account 
how  a horfe  of  not  more  thau  fourteen  hands  high,  was 
capable  of  carrying  a man  of  nine  feet ; or,  in  other  words, 
an  animal  almoft  as  large  as  itfelf.  But  the  wonder  \yill 
ceafe,  when  we  confider,  that  fo  fmall  a bead  as  an  a fs, 
will  carry  a man  of  ordinary  fize  tolerablywell  5 and  in  pro- 
portion between  this,  and  the  former  inftance,  is  nearly 
exadl.  We  can  no  longer,  therefore,  refufe  our  afient  to 
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the  exiftence  of  this  gigantic  race  of  mankind ; in  what 
manner  they  are  propagated,  or  under  what  regulations 
they  live,  is  a fubje£t  that  remains  for  future  inveftigatiun. 
It  fliould  appear,  however,  that  they  are  a wandering  nation, 
changing  their  abode  with  the  courfe  of  the  fun,  and  thifting 
their  fituation,  for  the  convenience  of  food,  climate,  or 
pafture*. 

This  race  of  giants  are  defcribed  as  poffeffed  of  great 
ftrength ; and,  no  doubt,  they  muft  be  very  different  from 
thofe  accidental  giants  that  are  to  be  feen  in  different  parts 
of  Europe.  Stature  with  thefe,  feems  rather  their  infirmity 
than  their  pride ; and  adds  to  their  burthen,  without  in- 
creafing  their  ftrength.  Of  thofe  I have  feen,  the  generality 
were  ill-formed  and  unhealthful ; weak  in  their  perfons,  or 
incapable  of  exerting  what  ftrength  they  were  poffeffed  of* 
The  fame  defers  of  underftanding  that  attended  thofe  of 
fuppreffed  ftature,  were  found  in  thofe  who  were  thus  over- 
grown: they  were  heavy,  phlegmatic,  ftupid,  and  inclined 
to  fadnefs.  Their  numbers,  however,  are  but  few ; and  it 
is  thus  kindly  ordered  by  Providence,  that  as  the  middle 
ftate  is  the  beft  fitted  for  happinefs,  fo  the  middle  ranks  of 
mankind  are  produced  in  the  greateft  variety. 

However,  mankind  feems  naturally  to  have  a refpeft  for 
men  of  extraordinary  ftature ; and  it  has  been  a fuppofition 
of  long  Handing,  that  our  anceftors  were  much  taller,  as  well 
as  much  more  beautiful  than  we.  This  has  been,  indeed, 
a theme  of  poetical  declamation  from  the  beginning ; and 
man  was  fcarce  formed,  when  he  began  to  deplore  an  imagi- 
nary decay.  Nothing  is  more  natural  than  this  progrefs  of 
the  mind,  in  looking  up  to  antiquity  with  reverential  won- 
der. Having  been  accuftomed  to  compare  the  wifdom  of 
our  fathers,  with  our  own  in  early  imbecility,  the  imprefiion 
of  their  fuperiority  remains  when  they  no  longer  exift,  and 
when  we  ceafe  to  be  inferior.  Thus  the  men  of  every  age 
confider  the  paft  as  wifer  than  the  prefent ; and  the  reverence 
feems  to  accumulate  as  our  imaginations  afcend.  For  this 
reafon,  we  allow  remote  antiquity  many  advantages,  with- 
out difputing  their  title  : the  inhabitants  of  uncivilized  coun- 
tries reprefent  them  as  taller  and  ftronger ; and  the  people 
of  a more  poliflied  nation,  as  more  healthy  and  more  wife. 

* Later  voyagers  have  not  confirmed  this  account,  in  feme  particulars. 
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Nevertheless,  thefe  attributes  feem  to  be  only  tbe  prejudices 
of  ingenuous  minds ; a kind  of  gratitude,  which  we  hope 
in  turn  to  receive  from  pofterity.  The  ordinary  feature  of 
men,  Mr.  Derham  obferves,  is  in  all  probability,  the  fame 
now  as  at  the  beginning.  The  oldelt  meafure  we  have  of 
the  human  figure,  is  in  the  monument  of  Cheops,  in  the 
fir  ft  pyramid  of  Egypt.  This  mult  have  fub  filled  many  hun- 
dred years  before  the  time  of  Homer,  who  is  the  firlt  that 
deplores  the  decay.  This  monument,  however,  fcarce  ex- 
ceeds the  meafure  of  our  ordinary  coffins : the  cavity  is  no 
more  than  fix  feet  long,  two  feet  wide,  and  deep  in  about 
the  fame  proportion.  Several  mummies  alfo,  of  a very  early 
age,  are  found  to  be  only  of  the  ordinary  ftature  ; and  fhew 
that,  for  thefe  three  thoufand  years  at  lealt,  men  have  not 
fuffered  the  leaft  diminution.  We  have  many  corroborating 
proofs  of  this,  in  the  ancient  pieces  of  armour  which  are 
dug  up  in  different  parts  of  Europe.  The  brafs  helmet  dug 
up  at  Medauro,  fits  one  of  our  men,  and  yet  is  allowed  to 
have  been  left  there  at  the  overthrow  of  Afdrubal.  Some 
of  our  finelt  antique  ftatutes,  which  we  learn  from  Pliny, 
and  others,  to  be  exactly  as  big  as  the  life,  ftill  continue  to 
this  day,  remaining  monuments  of  the  fuperior  excellence 
of  their  workmen  indeed,  but  not  of  the  fuperiority  of  their 
ftature.  We  may  conclude,  therefore,  that  men  have  been, 
in  all  ages,  pretty  much  of  the  fame  fize  they  are  at  prefentj 
and  that  the  only  difference  mult  have  been  accidental,  or 
perhaps  national. 

As  to  the  fuperior  beauty  of  our  anceftors,  it  is  not  eafy 
to  make  the  comparifon;  beauty  teems  a very  uncertain 
charm ; and  frequently  is  lefs  in  the  objedt,  than  in  the  eye 
of  the  beholder.  Were  a modern  lady’s  face  formed  exa£tly 
like  the  Venus  of  Medicis,  or  the  Sleeping  Veftal,  fhe  would 
fcarce  be  confiderea  beautiful,  except  by  the  lovers  of  an* 
tiquity,  whom,  of  all  her  admirers,  perhaps,  ftie  would  be 
leaft  defirous  of  pleafing.  It  is  true,  that  we  have  fome  dif- 
orders  among  us  that  disfigure  the  features,  and  from  which 
the  ancients  were  exempt  y but  it  is  equally  true,  that  we 
want  fome  which  were  common  among  them,  and  which 
were  equally  deforming.  As  for  their  intellectual  powers, 
thefe  alfo  were  probably  the  lame  as  ours:  we  excel  them 
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in  the  fciences,  which  may  be  considered  as  an  hiflory  of 
accumulated  experience ; and  they  excel  us  in  the  poetic 
arts,  as  they  had  the  firft  rifling  of  all  the  finking  images  of 
Nature. 


CHAP.  XIII. 

OF  MUMMIES,  WAX-WORKS,  &C. 

“ Man*  is  not  content  with  the  ufual  term  of  life,  but 
he  is  willing  to  lengthen  out  his  exiftence  by  art ; and  al- 
though he  cantiot  prevent  death,  he  tries  to  obviate  his  dif- 
folution.  It  is  natural  to  attempt  to  preferve  even  the  mod 
trifling  relicks  of  what  has  long  given  us  pleafure  ; nor  does 
the  mind  feparate  from  the  body,  without  a wifh,  that  even 
the  wretched  heap  of  dull  it  leaves  behind,  may  yet  be  re- 
membered. The  embalming,  pra&ifed  in  various  nations, 
probably  had  its  rife  in  this  fond  defire : an  urn  filled  with 
afhes,  among  the  Romans,  ferved  as  a pledge  of  continuing 
affection  ; and  even  the  grafly  graves  in  our  own  church- 
yards, are  raifed  above  the  furface,  with  the  defire  that  the 
body  below  (hould  not  be  wholly  forgotten.  The  foul,  ar- 
dent after  eternity  for  itfelf,  is  willing  to  procure,  even  for 
the  body,  a prolonged  duration.” 

But  of  all  nations,  the  Egyptians  carried  this  art  to  the 
higheft  perfection  : as  it  was  a principle  of  their  religion,  to 
fuppofe  the  foul  continued  only  coeval  to  the  duration  of  the 
body,  they  tried  every  art  to  extend  the  life  of  the  one,  by 
preventing  the  diffolution  of  the  other.  In  this  pra&ice  they 
were  exercifed  from  the  earlieft  ages;  and  the  mummies 
they  have  embalmed  in  this  manner,  continue  in  great  num- 
bers to  the  prefent  day.  We  are  told,  in  Genefis,  that  Jofeph 
feeing  his  father  expire,  gave  orders  to  his  phyficians  to  em- 
balm the  body,  which  they  executed  in  the  compafs  of  forty 

* This  chapter  I have,  in  a great  meafure,  tranflated  from  Mr.  Dauben- 
ton.  Whatever  is  added  from  others,  is  marked  with  inverted  commas. 
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days/ the  ufual  lime  of  embalming.  Herodotus  alfo,  the 
moft  ancient  of  the  profane  hiftorians,  gives  us  a copious 
detail  of  this  art,  as  it  was  praftifed,  in  his  time,  among  the 
Egyptians.  There  are  certain  men  among  them,  fays  he* 
who  pradtife  embalming  as  a trade ; which  they  perform 
with  all  expedition  poflible.  In  the  firft  place,  they  draw 
out  the  brain  through  the  noftrils,  with  irons  adapted  to  this 
purpofe  ; and  in  proportion  as  they  evacuate  it  in  this  man- 
ner, they  fill  up  the  cavity  with  aromatics  :•  they  next  cut 
open  the  belly,  near  the  fides,  with  a fharpened  (lone,  and 
take  out  the  entrails,  which  they  cleanfe,  and  walh  in  palm 
oil : having  performed  this  operation,  they  roll  them  in  aro- 
matic powder,  fill  them  with  myrrh,  cafiia,  and  other  per- 
fumes, except  incenie  ; and  replace  them,  fewing  up  the 
body  again.  After  thefe  precautions,  they  fait  the  body  with 
nitre,  and  keep  it  in  the  falting-place  for  feventy  days,  it 
not  being  permitted  to  preferve  it  fo  any  longer.  When  the 
feventy  days  are  accomplifhed,  and  the  body  walhed  once 
more,  they  fwathe  it  in  bands  made  of  linen,  which  have 
been  dipt  in  a gum  the  Egyptians  ufe  initead  of  fait.  When 
the  friends  have  taken  back  the  body,  they  make  an  hollow 
trough,  fomething  like  the  fhape  of  a man,  in  which  they 
place  the  body  \ and  this  they  inclofe  in  a box,  preferving 
the  whole  as  a moft  precious  relick,  placed  againft  the  wall. 
Such  are  the  ceremonies  ufed  with  regard  to  the  rich  ; as  for 
thofe  who  are  contented  with  a humbler  preparation,  they 
treat  them  as  follows  : they  fill  a fyringe  with  an  odori- 
ferous liquor  extra£led  from  the  cedar-tree,  and,  without 
making  an  incificn,  inject  it  up  the  body  of  the  deceafed, 
and  then  keep  it  in  nitre,  as  long  as  in  the  former  cafe. 
When  the  time  is  expired,  they  evacuate  the  body  of  the 
cedar  liquor  which  had  been  injected ; and  fuch  is  the  ef- 
fedl  of  this  operation,  that  the  liquor  difiolves  the  inteftines 
and  brings  them  away  : the  nitre  alfo  ferves  to  eat  away  the 
flefn  •,  and  leaves  only  the  fkin  and  the  bones  remaining. 
This  done,  the  body  is  returned  to  the  friends,  and  the  em- 
balmer  takes  no  farther  trouble  about  it.  The  third  method 
of  embalming  thofe  of  the  meaneft  condition,  is  merely  by 
purging  and  cleanfing  the  inteftines  by  frequent  injections. 
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and  preferving  the  body  for  a fimilar  term  in  nitre,  at  the 
end  of  which  it  is  reflored  to  the  relations. 

Diodorus  Siculus,  alfo,  makes  mention  of  the  manner  in 
which  thefe  embalmings  are  performed.  According  to  him, 
there  were  feveral  officers  appointed  for  this  purpofe  : the 
firlt  of  them,  who  was  called  the  fcribc,  marked  thofe  parts 
of  the  body,  on  the  left  fide,  which  were  to  be  opened  ; the 
cutter  made  the  incifion  ; and  one  of  thofe  that  were  to  fait 
it,  drew  out  all  the  bowels,  except  the  heart  and  the  kidneys ; 
another  wafhed  them  in  palm- wine  and  odoriferous  liquors; 
afterwards,  they  anointed  for  above  thirty  days,  with  cedar, 
gum,  myrrh,  cinnamon,  and  other  perfumes.  Thefe  aroma- 
tics preferved  the  body  entire  for  a long  time,  and  gave  it  a 
very  agreeable  odour.  It  was  not  in  the  leaft  disfigured  by 
this  preparation  ; after  which  it  was  returned  to  the  relations, 
who  kept  it  in  a coffin,  placed  upright  againft  the  wall. 

Moll  of  the  modern  writers  who  have  treated  on  this  fub- 
je£f,  have  merely  repeated  what  has  been  faid  by  Herodotus; 
and  if  they  add  any  thing  of  their  own,  it  is  but  merely  from, 
conjecture.  Dumont  obferves,  that  it  is  very  probable,  that 
aloes,  bitumen,  and  cinnamon,  make  a principal  part  of  the 
compofition  which  is  ufed  on  this  occafion  : he  adds,  that, 
after  embalming,  the  body  is  put  into  a coffin,  made  of  the 
fycamore-tree,  which  is  almoft  incorruptible.  Mr.  Grew  re- 
marks, that  in  an  Egyptian  mummy,  in  the  poffeffion  of  the 
Royal  Society,  the  preparation  was  fo  penetrating,  as  to  en- 
ter into  the  very  fubftance  of  the  bones,  and  rendered  them 
fo  black,  that  they  feemed  to  have  been  burnt.  From  this, 
he  is  induced  to  believe,  that  the  Egyptians  had  a cuftom  of 
embalming  their  dead,  by  boiling  them  in  a kind  of  liquid 
preparation,  until  all  the  aqueous  parts  of  the  body  were  ex- 
haled away  ; and  until  the  oily  or  gummy  matter  had  pene- 
trated throughout.  He  propofes,  in  confequence  of  this,  a 
method  of  macerating,  and  afterwards  of  boiling  the  dead 
body  in  oil  of  walnut. 

I am,  for  my  own  part,  of  opinion,  that  there  were  feveral 
ways  of  preferving  dead  bodies  from  putrefaction  ; and  that 
this  would  be  no  difficult  matter,  fince  different  nations  have 
all  fucceeded  in  the  attempt.  We  have  an  example  of  this 
kind  among  the  Guanches,  the  ancient  inhabitants  of  the 
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ifland  of  Teneriff.  Thofe  who  furvivcd  the  general  deffrttc-* 
tion  of  this  people  by  the  Spaniards,  when  they  conquered 
this  ifland,  informed  them,  that  the  art  of  embalming  was 
frill  preferved  there;  and  that' there  wa £ a tribe  of  priefls 
among  them  poffeffed  of  the  fecret,  which  they  kept  concealed 
as  a facr-ed  my  fiery.  As  the  greatefl  part  of  the  nation  was 
deflroyed,  the  Spaniards  could  not  arrive  at  a complete  know- 
ledge of  this  art  -f  they  only  found  out  a few  of  the  particu- 
lars. Having  taken  put  the  bowels,  they  walked  the  body 
feverai  times  in  a iee,  made  of  the  dried  bark  of  the  pine- 
tree,  warmed,  during  the  fummer,  by  the  fun,  or  by  a Hove 
in -the  winter.  They  afterwards  anointed  it  with  butter,  or 
the  fat  of  bears,  which  they  had  previoully  boiled  with  odo- 
riferous herbs,  fuch  as  lage  and  lavender.  After  this  undlion, 
they  fuffered  the  body  to  dry ; and  then  repeated  the  opera- 
tion as  often  as  it  wa-s  neceiTary,  until  the  whole  fubflance  was 
impregnated  with  the  preparation.  When  it  was  become 
very  light,  it  was  then  a certain  fign  it  was  fit  and  properly 
prepared.  They  then  rolled  it  up  in  the  dried  fkins  of  goats* 
which,  when  they  had  a mind  to  fave  expence/  they  fuffered 
to  remain  with  the  hair  frill  growing  upon  them.  Purchas 
allures  us,  that  he  has  feen  mummies  of  this  kind  in  Lon- 
don ; and  mentions  the  name  of  a gentleman  who  had  feen 
feverai  of  them  in  the  ifland  of  Teneriff,  which  were  fup- 
pofed  to  have  been  two  thoufand  years  old  ; but  without  any 
certain  proofs  of  fuch  great  antiquity.  This  people,  who 
probably  came  firfl  from  the  coafls  of  Africa,  might  have 
learned  this  art  from  the  Egyptians,  as  there  was  a traffic 
carried  on  from  thence  into  the  moil  internal  parts  of 
Africa.-  . ■ , 

Father  Acofla  and  Garcilaffo  de  la  Vega  make  no  doubt 
but  that  the  Peruvians  underflood  the  art  of  preferving  their 
dead  for  a very  long  fpace  of  time.  They  affert  their  having 
feen.  the. bodies  of  feverai  incas,  that  were  perfectly  preferved. 
They  Hill  preferved  their  hair  and  their  eye-brows;  but  they 
had  eyes  made  of  gold,  put  in  the  places  of  thofe  taken  out. 
They  were  clothed  in  their  ufual  habits,  and  feated  in  the 
manner  of  the  Indians,  their  arms  placed  on  their  breafts. — - 
Garcilaffo  touched  one  of  their  fingers,  and  found  it  appa- 
rently as  hard,  as  wood ; and  the  whole  body  was  not  heavy 
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chough  to  over-burthen  a weak  man,  who  fhould  attempt  to 
carry  it  away.  Acofta  prefumes,  that  thefe  bodies  were  em- 
balmed with  bitumen,  of  which  the  Indians  knew  the  pro- 
perties. GarcilafTo,  however,  is  of  a different  opinion,  as  he 
law  nothing  bituminous  about  them  *,  but  he  confeffes,  that 
he  did  not  examine  them  very  particularly ; and  he  regrets 
his  not  having  inquired  into  the  methods  ufed  for  that  pur- 
pofe.  He  adds,  that,  being  a Peruvian,  his  countrymen 
would  not  have  fcrupled  to  inform  him  of  the  fecret,  if  they 
really  had  it  ftill  among  them. 

. Garcilaffo,  thus  being  ignorant  of  the  fecret,  makes  ufe  cf 
fome  inductions,  to  throw  light  upon  the  fubjeCl  $ he  aflerts, 
that  the  air  is  fo  dry  and  fo  cold  at  Cufco,  that  flefh  dries 
there  like  wood,  without  corrupting : and  he  is  of  opinion, 
that  they  dried  the  body  in  fnow,  before  they  applied  the 
bitumen  : he  adds,  that  in  the  time  of  the  incas,  they  ufually 
dried  the  flefh'which  was  defigned  for  the  ufe  of  the  army  j 
and  that,  when  they  had  loft  their  humidity,  they  might  be 
kept  without  fait,  or  any  other  preparation. 

It  is  faid,  that  at  Spitfbergen,  which  lies  within  the  arClic 
circle,  and,  confequently  in  the  coldeft  climate,  bodies  never 
Corrupt,  nor  fuffer  any  apparent  alteration,  even  though  bu- 
ried for  thirty  years  : nothing  corrupts  or  putrefies  in  that 
climate  ; the  wood  which  has  been  employed  in  building 
thofe  houfes  where  the  train-oil  is  feparated>  appears  as  frefh 
as  the  day  it  was  firft  cut. 

If  exceffive  cold,  therefore,  be  thus  capable  of  preferving 
bodies  from  corruption,  it  is  not  lefs  certain,  that  a great  de- 
gree of  drynefs,  produced  by  heat,  produces  the  fame  effe£L 
It  is  well  known,  that  the  men  and  animals  that  are  buried 
in  the  fands  of  Arabia,  quickly  dry  up*  and  continue  in  pre- 
fervation  for  feveral  ages,  as  if  they  had  been  actually  em- 
balmed. It  has  often  happened,  that  whole  caravans  have 
perifned  in  cfoAing  thofe  deferts,  either  by  the  burning 
winds  that  infelt  them,  or  by  the  fands  which  are  raifed  by 
the  tempeft,  and  overwhelm  every  creature  in  certain  ruin. 
The  bodies  of  thofe  perfons  are  preferved  entire  j and  they 
are  often  found  in  this  condition  by  fome  accidental  pafTen- 
ger.  Many  authors,  both  ancient  and  modern,  make  men- 
tion of  fuch  mummies  as  thefe  *,  and  Shaw  fays,  that  he  has 
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been  affured,  that  numbers  of  men,  as  well  as  other  animals, 
have  been  thus  preferved,  for  times  immemorial,  in  the 
burning  fands  of  Saibah,  which  is  a place,  he  fuppofes,  fitu- 
ate  between  Rafem  and  Egypt. 

The  corruption  of  dead  bodies  being  entirely  caufed  by 
the  fermentation  of  the  humours,  whatever  is  capable  of  hin- 
dering or  retarding  this  fermentation,  will  contribute  to  their 
prefervation.  Both  heat  and  cold,  though  fo  contrary  in 
themfclves,  produce  fimilar  effe£ts  in  this  particular,  by 
drying  up  the  humours.  The  cold  in  condenfing  and  thick- 
ening them,  and  the  heat  in  evaporating  them  before  they 
have  time  to  act  upon  the  folids.  But  it  is  neceffary  that 
thefe  extremes  fhould  be  eonftant;  for  if  they  fucceed  each 
Other  fo  as  that  cold  fhall  follow  heat,  or  drynefs  humidity,  it 
mud  then  neceffarily  happen,  that  corruption  muff  enfue. — 
However,  in  temperate  climates,  there  are  natural  caufes  ca- 
pable of  preferving  dead  bodies;  among  which  we  may 
reckon  the  qualities  of  the.  earth  in  which  they  are  buried. 
If  the  earth  be  drying  and  aliringent,  it  will  imbibe  the  hu- 
midity of  the  body  ; and  it  may  be  probably  for  this  reafon, 
that  the  bodies  buried  in  the  monaftery  of  the  Cordeliers,  at 
Thouloufe,  do  not  putrefy,  but  dry  in  fuch  a manner  that 
they  may  be  lifted  up  by  one  arm. 

The  gums,  refms,  and  bitumens,  with  which  dead  bodies 
are.  embalmed,  keep  off  the  imprefiions  which  they  would  elfe 
receive  from  the  alteration  of  the  temparature  of  the  air 
and  ftill  more,  if  a body  thus  prepared  be  placed  in  a dry  or 
burning  fand,  the  moil  powerful  means  will  be  united  for  its 
prefervation.  We  are  not  to  be  furprifed,  therefore,  at  what 
we  are  told  by  Chardin,  of  the  country  of  Chorofan,  in 
Perfia.  The  bodies  which  have  been  previoully  embalmed, 
and  buried  in  the  fands  of  that  country,  as  he  affures  us,  are 
found  to  petrify ; or,  in  other  words,  to  become  extremely 
hard,  and  are  preferved  for  feveral  ages.  It  is  afferted,  that 
fome  of  them  have  continued  for  a thoufand  years. 

The  Egyptians,  as  has  been  mentioned  above,  fwathed  the 
body  with  linen  bands,  and  inelofed  it  in  a coffin ; however, 
it  is  probable  that,  with  all  thefe  precautions,  they  would  not 
have  continued  till  now,  if  the  tombs,  or  pits,  in  which  they 
were  placed,  had  not  been  dug  in  a dry  chalky  foil,  which 
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was  not  fufceptible  of  humidity;  and  which  was,  befides, 
covered  over  with  a dry  fand  of  feveral  feet  thicknefs. 

The  fepulchres  of  the  ancient  Egyptians  fubfift  to  this  day. 
Moft  travellers  who  have  been  in  Egypt  have  described  thofe 
of  ancient  mummies,  and  have  feen  the  mummies  interred 
there.  Thefe  catacombs  are  within  two  leagues  of  the  ruins 
of  this  city,  nine  leagues  from  Grand  Cairo,  and  about  two 
miles  from  the  village  of  Zaccara.  They  extend  from  thence 
to  the  Pyramids  of  Pharaoh,  which  are  about  eight  miles  dif- 
tant.  Thefe  fepulchres  lie  in  a field,  covered  with  a fine 
running  fand,  of  a yellowiih  colour.  The  country  is  dry  and 
hilly;  the  entrance  of  the  tomb  is  choked  up  with  fand; 
there  are  many  open,  but  feveral  more  that  are  ftill  con- 
cealed. The  inhabitants  of  the  neighbouring  village  have  no 
other  commerce,  or  method  of  fubfifting,  but  by  feeking  out 
mummies,  and  felling  them  to  fuch  ftrangers  as  happen  to  be 
at  Grand  Cairo.  “ This  commerce,  feme  years  ago,  was  not 
only  a very  common,  but  a very  gainful  one.  A complete 
mummy  was  often  fold  for  twenty  pounds : but  it  muft  not 
be  fuppofed  that  it  was  bought  at  fuch  a high  price  from  a 
mere  paffion  for  antiquity;  there  were  much  more  powerful 
motives  for  this  traffic.  Mummy,  at  that  time,  made  a con* 
fiderable  article  in  medicine ; and  a thoufand  imaginary  vir- 
tues were  afenbed  to  it,  for  the  cure  of  moft  diforders,  parti- 
cularly of  the  paralytic  kind.  There  was  no  (hop,  therefore, 
without  mummy  in  it;  and  no  phyfician  thought  lie  had  pro-, 
perly  treated  his  patient,  without  adding  this  to  his  prescrip- 
tion. Induced  by  the  general  repute,  in  which  this  fuppofed 
drug  was  at  that  time,  feveral  Jews,  both  of  Italy  and  France, 
found  out  the  art  of  imitating  mummy  fo  exa&ly,  that  they, 
for  a long  time,  deceived  all  Europe.  This  they  did  by  dry- 
ing dead  bodies  in  ovens,  after  having  prepared  them  with 
myrrh,  aloes,  and  bitumen.  Still,  however,  the  requeft  for 
mummies  continued,  and  a variety  of  cures  were  daily 
aferibed  to  them.  At  length,  Parseus  wrote  a treatife  on  their 
total  inefficacy  in  phyfic ; and  fhewed  their  abufe  in  loading 
the  ftomach,  to  the  exclufion  of  more  efficacious  medicines. 
From  that  time,  therefore,  their  reputation  began  to  decline; 
the  Jews  difeontinued  their  counterfeits,  and  the  trade  re- 
turned entire  to  the  Egyptians,  when  it  was  no  longer  of  va- 
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lue.  The  induftry  of  feeking  after  mummies  is  now  totally 
relaxed,  their  price  merely  arbitrary,  and  juft  what  the  cu^ 
rious  are  willing  to  give.” 

In  feeking  for  ‘mummies,  they  firft  clear  avray  the  fand, 
which  they  may  do  for  wreeks^  together,  without  finding 
what  is  wanted.  Upon  coming  to  a little  fquare  opening 
of  about  eighteen  feet  in  depth,  they  defccnd  into  it,  by 
holes  for  the  feet,  placed  at  proper  intervals  ; and  there  they 
are  fure  of  finding  what  they  feek  for.  Thefe  caves,  or 
wells,  as  they  call  them,  are  hollowed  out  of  a white  free- 
ftone,  which  is  found  in  all  this  country,  a few  feet  below 
the  covering  of  the  fand.  When  one  gets  to  the  bottom 
of  thefe,  which  are  fometimes  forty  feet  below  the  furface; 
there  are  feveral  fquare  openings,  on  each  fide,  into  paflages 
of  ten  or  fifteen  feet  wide,  and  thefe  lead  to  chambers  of  fif- 
teen or  twenty  feet  fquare.  Thefe  are  all  hewn  out  of  the 
rock;  and,  in  each  of  the  catacombs  are  to  be  found  feveraf 
of  thefe  apartments,  communicating  with  each  other.  They 
extend  a great  way  under  ground,  fo  as  to  be  under  the  city 
of  Memphis,  and  in  a manner  to  undermine  its  environs.. 

In  fome  of  the  chambers,  the  walls  are  adorned  with 
figures  and  hieroglyphics;  in  others,  the  mummies  are  found 
in  tombs;  round  the  apartment  hollowed  out  in  the  rock,' 
Thefe  tombs  are  upright,  and  cut  into  the  fhape  of  a man, 
with  his  arms  ftretched  out.  There  are  others  found,  and 
thefe  in  the  greateft  number,  in  wooden  coffins, « or  , in 
clothes  covered  with  bitumen.  Thefe  coffins,  or  wrappers, 
are  covered  all  over4  with  a variety  of  ornaments.  There  are  . 
fome  of  them  painted,  and  adorned  with  figures,  fuch  as  thafc 
of  Death,  and  the  leaden  feals,  on  which  feveral  characters 
are  engraven.  Some  of  thefe  coffins  are  carved  into  the. 
human  fhape;  but  the  head  alone  is  diftinguiffiable  ; the  reft 
of  the  body  is  all  of  a piece,  and  terminated  by  a pedeftal, 
while  there  are  fome  with  their  arms  hanging  down  ; and  it 
is  by  thefe  marks  that  the  bodies  of  perfons  of  rank  are  dif- 
tinguifhed  from  thofe  of  the  meaner  order.  Thefe  are  ge- 
nerally found  lying  on  , the  floor,  without  any  profufion  of 
ornaments  ; and,  in  fome  chambers  the  mummies  are  found 
indifcriminately  piled  upon  each  other,  and  buried  in  the 
fand. 
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Many  mummies  are  found  lying  on  their  backs  ; their 
Leads  turned  to  the  north,  and  the  hands  placed  on  the 
belly.  The  bands  of  linen,  with  which  thefe  are  fwathed, 
are  found  to  be  more  than  a thoufand  yards  long ; and,  of 
confequence,  the  number  of  circumvolutions  they  make 
about  the  body  muft  have  been  amazing.  Thefe  were  per- 
formed by  beginning  at  the  head,  and  ending  at  the  feet'; 
but  they  contrived  it  fo  as  to  avoid  covering  the  face.  How- 
ever, when  the  face  is  entirely  uncovered,  it  moulders  into 
dull  immediately  upon  the  admilhon  of  the  air.  When, 
therefore,  it  is  preferred  entire,  a flight  covering  of  cloth  is  fo 
difpofed  over  it,  as  that  the  fhape  of  the  eyes,  the  nofe,  and 
the  mouth,  are  feen  under  it.  Some  mummies  have  been 
found  with  a long  beard,  and  hair  that  reached  down  to  the 
mid-leg,  nails  of  a furprifing  length,  and  fome  gilt,  or  at 
leaft  painted  of  a gold  colour.  Some  are  found  with  bands 
upon  the  breaft,  covered  with  hieroglyphics,  in  gold,  filver, 
or  in  green  ; and  fome  with  tutelary  idols,  and  other  figures 
of  jafper,  within  their  body.  A piece  of  gold,  alfo,  has  often 
been  found  under  their  tongues,  of  about  two  piftoles  value  * 
and,  for  this  reafon,  the  Arabians  fpoil  all  the  mummies 
they  meet  with,  in  order  to  get  at  the  gold. 

But  though  art,  or  accident,  has  thus  been  found  to  pre- 
ferve  dead  bodies  entire,  it  muft  by  no  means  be  fuppofed 
that  it  is  capable  of  preferving  the  exa <t  form  and  linea- 
ments of  the  deceafed  perfon.  Thofe  bodies  which  are 
found  dried  away  in  the  deferts,  or  in  fome  particular  church- 
yards, are  totally  deformed,  and  fcarce  any  lineaments  re- 
ahain  of  their  external  ftructure.  Nor  are  the  mummies 
preferred  by  embalming,  in  a better  condition.  The  flefn  is 
dried  away,  hardened,  and  hidden  under  a variety  of  ban- 
dages; the  bowels,  as  we  have  feen,  are  totally  removed  ; 
and  from  hence,  in  the  moft  perfect  of  them,  we  fee  only  a 
fhapelefs  mafs  of  fkin  difcoloured ; and  even  the  features 
fcarce  diftinguifhable.  The  art  is,  therefore,  an  effort  rather 
of  preferving  the  fubftance  than  thelikenefs  of  the  deceafed; 
and  has,  confequently,  not  been  brought  to  its  higheft  pitch 
of  perfection.  It  appears  from  a mummy,  not  long  fince 
dug  up  in  France,  that  the  art  of  embalming  was  more  com- 
pletely underftood  in  the  weftern  world  than  even  in  Egypt 

B b 4 


A HISTORY  OF 


384 

This  mummy,  which  was  dug  up  at  Auvergne,  was  an 
amazing  inftance  of  their  {kill,  and  is  one  of  the  mod:  cu- 
rious relics  in  the  ait  of  prefervarion.  As  fome  peafants,  in 
that  part  of  the  world,  were  digging  in  a field  near  Rion, 
within  about  twenty-fix  paces  of  the  highway,  between  that 
and  the  river  Artier,  they  difeovered  a tomb,  about  a foot 
and  a half  beneath  the  furface.  It  was  compofed  only 
of  two  {tones ; one  of  which  formed  the  body  of  the  fe- 
pulchre,  and  the  other  the  cover.  This  tomb  was  of  free- 
fone ; feven  feet  and  a half  long,  three  feet  and  a half  broad, 
and  about  three  feet  high.  It  was  of  rude  workmanfnip j the 
cover  had  been  polifhed,  but  was  without  fig'urc  or  infcrip- 
tion : within  this  tomb  was  placed  a leaden  coffin,  four  feet 
feven  inches  long,  fourteen  inches  broad,  and  fifteen  high. 
It  was  not  made  coffin-faffiion,  but  oblong,  like  a box,  equally 
broad  at  both  ends,  and  covered  with  a lid  that  fitted  on  like 
a fnufF-box,  without  a hinge.  This  cover  had  two  holes  in 
it,  each  of  about  two  inches  long,  and  very  narrow’,  filled 
with  a fubftance  refembling  butter ; but  for  what  purpofe 
intended  remains  unknown.  Within  this  coffin  was  a 
mummy,  in  the  higheft  and  moft  perfect  prefervation.  The 
internal  fides  of  the  coffin  were  filled  with  an  aromatic  fub- 
ftance, mingled  with  clay.  Round  the  mummy  was  wrap- 
ped a coarfe  cloth,  in  form  of  a napkin ; under  this  were 
two  ffiirts,  or  fhrouds,  of  the  moft  exquifite  texture ; be- 
neath thefe  a bandage,  which  covered  all  parts  of  the  body, 
like  an  infant  in  fwaddling  clothes ; (till  under  this  general 
bandage  there  was  another,  which  went  particularly  round 
the  extremities,  the  hands,  and  the  legs.  The  head  was  co- 
vered with  two  caps  *,  the  feet  and  hands  v/ere  without  any 
particular  bandages  ; and  the  whole  body  was  covered  with 
un  aromatic  fubftance,  an  inch  thick.  When  thefe  were  re- 
moved, and  the  body  expo  fed  naked  to  view,  nothing  could 
be  more  aftoniffiing  than  the  prefervation  of  the  wdiole, 
and  the  exa£t  refemblance  it  bore  to  a body  that  had  been 
•dead  a day  or  two  before.  It  appeared  well  proportioned, 
except  that  the  head  was  rather  large,  and  the  feet  fmall. 
The  fkin  had  all  the  pliancy  and  colour  of  a body  lately 
dead ; the  vifage,  however  was  of  a browniffi  hue.  The 
belly  yielded  to  the  touch  *,  all  the  joints  were  flexible,  ex- 
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cept  thofe  of  the  legs  and  feet ; the  fingers  dretched  forth 
of  themfelves  when  bent  inwards.  The  nails  {fill  continued 
entire ; and  all  the  marks  of  the  joints,  both  in  the  fingers, 
the  palms  of  the  hands,  and  the  foies  of  the  feet,  remained 
perfectly  vifible.  The  bones  of  the  arms  and  legs  were  foft 
and  pliant ; But,  on  the  contrary,  thofe  of  the  (kull  pre- 
ferved  their  rigidity ; the  hair,  which  only  covered  the  back 
of  the  head,  was  of  a long  chefnut  colour,  and  about  two 
inches  long.  The  pericranium  at  top  was  feparated  from  the 
fkull,  by  an  incifion,  in  order  to  open  it  for  the  introducing 
proper  aromatics  in  the  place  of  the  brain,  where  they  were 
found  mixed  with  clay.  The  teeth,  the  tongue,  and  the 
ears,  were  all  preferyed  in  perfect  form.  The  intedines 
were  not  taken  out  of  the  body,  but  remained  pliant  and  en- 
tire, as  in  a frefh  fubjeCt  ; and  the  bread  was  made  to  rife 
and  fall  like  a pair  of  bellows.  The  embalming  preparation 
had  a very  drong  and  pungent  fmell,  which  the  body  pre- 
ferved  for  more  than  a month  after  it  was  expofed  to  the 
air.  This  odour  was  perceived  wherever  the  mummy  was 
laid  *,  although  it  remained  there  but  a very  fhort  time,  it 
was  even  pretended  that  the  peafants  of  the  neighbouring 
villages  were  incommoded  by  it.  If  one  touched  either  the 
mummy,  or  any  part  of  the  preparation,  the  hands  fmelled 
of  it  for  feveral  hours  after,  although  wafhed  with  water, 
fpirit  of  wine,  or  vinegar.  This  mummy,  having  remained 
expofed  for  fome  months  to  the  curiofity  of  the  public,  began 
to  fuffer  fome  mutilations.,  A part  of  the  Ikin  of  the  fore- 
head was  cut  off;  the  teeth  were  drawn  out,  and  fome  at- 
tempts were  made  to  pull  away  the  tongue.  It  was,  there- 
fore, put  into  a glafs-cafe,  and  fhortly  after  tranfmitted  to 
the  King  of  France’s  cabinet,  at  Paris. 

There  are  many  reafons  to  believe  this  to  be  the  body  of 
a perfon  of  the  highed  didin&ion ; however,  no  marks  re- 
main to  affure  us  either  of  the  quality  of  the  perfon,  or  the 
time  of  his  deceafe.  There  only  are  to  be  feen  fome  irregu- 
lar figures  on  the  coffin ; one  of  which  reprefents  a kind 
of  dar.  There  were  alfo  fome  fingular  characters  upon 
the  bandages,  which  were  totally  defaced  by  thofe  who  had 
torn  them  away.  However,  it  fhould  feem  that  it  had  re- 
mained for  feveral  ages  in  this  date,  fince  the  fird  years  im- 
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mediately  fucceeding  the  interment,  are  ufually  thofe  in 
which  the  body  is  moft  liable  to  decay.  It  appears  alfo  to 
be  a much  more  perfect  method  of  embalming  than  that  of 
the  Egyptians ; as  in  this  the  fleffi  continues  with  its  natural 
elafticity  and  colour,  the  bowels  remain  entire,  and  the 
joints  have  almoft  the  pliancy  which  they  had  when  the  per- 
fon  was  alive.  Upon  the  whole,  it  is  probable  that  a much 
lefs  tedious  preparation  than  that  ufed  by  the  Egyptians 
would  have  fufficed  to  keep  the  body  from  putrefa&ion  ; and 
that  an  injection  of  petreoleum  inwardly,  and  a layer  ;of 
afphaltum,  without,  would  have  fufficed  to  have  made  a 
mummy ; and  it  is  remarkable  that  Auvergne,  where  this 
was  found,  affords  thefe  two  fubflances  in  fufficient  plenty. 
This  art,  therefore,  might  be  brought  to  greater  perfection 
than  it  has  arrived  at  hitherto,  were  the  art  worth  prefervirig. 
But  mankind  have  long  fince  grown  wifer  in  this  refpedt  ; 
and  think  it  unneceffary  to  keep  by  them  a deformed 
carcafs,  which,  inftead  of  aiding  their  magnificence,  mud 
only  ferve  to  mortify  their  pride. 


CHAP.  XIV. 

OF  ANIMALS. 

Leaving  man,  we  now  defcend  to  the  lower  ranks  of 
Animated  Naturej  and  prepare  to  examine  the  life,  manners, 
and  characters  of  thefe  our  humble  partners  in  the  creation. 
But,  in  fuch  a wonderful  variety  as  rs  diffufed  around  us, 
where  {hall  we  begin  \ The  number  of  beings,  endued  with 
life,  as  well  as  we,  feems,  at  firft  view,  infinite.  Not 
only  the  foreft,  the  waters,  the  air,  teems  with  animals 
of  various  kinds ; but  almoft  every  vegetable,  every  leaf, 
has  millions  of  minute  inhabitants,  each  of  which  fill'  up  the 
circle  of  its  allotted  life,  and  feme  of  which  are  feurid  6b- 
jedts  of  the  greateft  curiofity.  In  this  feeming 'exuberance 
of  animals,  it  is  natural  for  ignorance  to  lie  down  in 
hopelefs  uncertainty,  and  to  declare  what  requires  labour* 

4 


ANIMALS. 


387 

to  particularize  to  be  utterry>kifcrutable.  It  is  otherwife, 
however,  with  the  aCtjve  and  fetching  mind  ; no  way  in- 
timidated with  the  imrrienfe  variety,  it  begins  the  talk  of 
numbering,  grouping,  and  clafiing  all  the  various  kinds  that 
fall  within  its  notice  ; finds  every  day  tie w relations  between 
the  feveral  parts  of  the  creation,  acquires  the  art  of  confi- 
dering  feveral  at  a time  under  one  point  of' view  5 and,  at 
laft,  begins  to  find  that  the  variety  is  neither  fo  great  nor  fo 
infcrutable  as  was  at  firft  imagined.  As  in  a clear  night,  the 
number  of  the  ftars  feems  infinite  ; yet,  if  we  Teduloufly  at- 
tend t o each  in  its  place,  and  regularly  clafs  them,  they  will 
foon  be  found  to  diminiih,  and  come  within  a very  fcanty 
computation. 

Method,  is  one  of  the  principal  helps  in  natural  hif- 
tory,  and  without  it  very  little  progrefs  can  be  made  in 
this  fcience.  It  is  by  that  alone  we  can  hope  to  diflipate 
the  glare,  if  I may  fo  exprefs  it,  which  arifes  from  a multi- 
plicity of  objects  at  once  prefenting  themfelves  to  the  view- 
It  is  method  that  fixes  the  attention  to  one  point,  and  leads 
it,  by  flow  and  certain  degrees,  to  leave  no  part  of  Nature 
unobferved. 

* All  naturalifts,  therefore,  have  been  very  careful  in  adopt- 
ing fome  method  ofclaffing  or  grouping  the  feveral  parts 
of  Nature  *,  and  fome  have  written  books  of  natural  hiftory 
with  no  other  view.  Thefe  methodical  divifions  fome  have 
treated  with  contempt*,  not  confidering  that  books,  in  gene- 
ral, are  written  with  oppofite  views  : fome  to  be  read,  and 
fome  only  to  be  occafionally  confulted.  The  methodifts,  in 
natural  hiftory,  feem  to  be  content  with  the  latter  advan- 
tage ; . and  have  facrificed  to  order  alone,  all  the  delights  of 
the  fubje£f,  all  the  arts  of  heightening,  awakening,  or  con- 
tinuing curiofity.  But  they  certainly  have  the  fame  ufe  in 
fcience,  that  a dictionary  has  in  language  j but  with  this  dif- 
ference, that  in  a dictionary  we  proceed  from  the  name  to 
the  definition  ; in  a fyftem  of  natural  hiftory,  we  proceed 
from  the  definition  to  find  out  the  thing.  Without  the  aid 
of  Syftem,  Nature  mult  ftill  have  lain  undiftinguifhed,  like 
furniture  in  a lumber-room  ; every  thing  we  wifh  for  is  there, 
indeed  5 but  we  know  not  where  to  find  it.  If,  for  inftance, 
* Mr.  Buffon  in  his  Introduction,  &c. 
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in  a morning  excurfion,  I find  a plant,  or  an  infeft,  the 
name  of  which  I defire  to  learn  ; or,  perhaps,  am  curious 
to  know  whether  already  known  ; in  this  inquiry  I can  ex- 
pe&  information  only  from  one  of  thefe  fyftems,  which, 
being  couched  in  a methodical  form,  quickly  directs  me  to 
what  I feek  for.  Thus  we  will  fuppofe  that  our  inquirer  has 
met  with  a fpider,  and  that  he  has  never  feen  fuch  an  infeffc 
before.  He  is  taught  by  the  writer  of  a fyftem*  to  examine 
whether  it  has  wings,  and  he  finds  that  it  has  none.  He, 
therefore,  is  to  look  for  it  among  the  winglefs  infe&s,  or 
the  Aptera,  as  Linnaeus  calls  them  *,  he  then  is  to  fee  whether 
the  head  and  breaft  make  one  part  of  the  body,  or  are  dif- 
united : he  finds  they  make  one  : he  is  then  to  reckon  the 
number  of  feet  and  eyes,  and  he  finds  that  it  has  eight  of 
each.  The  infe£f,  therefore,  muft  be  either  a fcorpion  or  a 
fpider,  but  he  laflly  examines  its  feelers,  which  he  finds  cla- 
vated,  or  clubbed ; and,  by  all  thefe  marks,  he  at  laft  dis- 
covers it  to  be  a fpider.  Of  fpide-rs,  there  are  forty-feven 
forts  ; and,  by  reading  the  defcription  of  each,  the  inquirer 
will  learn  the  name  of  that  which  he  defires  to  know.  With 
the  name  of  the  infedf,  lie  is  alfo  directed  to  thofe  authors 
that  have  given  any  account  of  it,  and  the  page  where  that 
account  is  to  be  found  ; by  this  means  he  may  know  at  once 
what  has  been  faid  of  that  animal  by  others,  and  what  there 
is  of  novelty  in  the  refult  of  his  own  refearches. 

From  hence,  it  will  appear  how  ufeful  thofe  fyftems 
in  natural  hiftory  are  to  the  inquirer ; but,  having  given 
them  all  their  merit,  it  would  be  wrong  not  to  obferve, 
that  they  have  in  general  been  very  much  abufed.  Their 
authors,  in  general,  feem  to  think  that  they  are  improvers 
of  natural  hiftory,  when  in  reality  they  are  but  guides ; they 
feem  to  boaft  that  they  are  adding  to  our  knowledge,  while 
they  are  only  arranging  it.  Thefe  authors  alfo.,  leem  to 
think  that  the  reading  of  their  works  and  fyftems,  is  the 
beft  method  to  attain  a knowledge  of  Nature  *,  but,  fetting 
afide  the  impoflibility  of  getting  through  whole  volumes  of 
a dry  long  catalogue,  the  multiplicity  of  whofe  contents  is 
too  great  for  even  the  ftrongeft  memory  ; fuch  works  rather 
tell  us  the  names  than  the  hiftory  of  the  creature  we  defire 
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to  inquire  after.  In  thefe  dreary  pages,  every  infe£t,  or 
plant,  that  has  a name,  makes  as  diftinguiftied  a figure  as 
the  mod  wonderful,  or  the  mod  ufeful.  The  true  end  of 
ftudying  Nature  is  to  make  a juft  fele&ion,  to  find  thofe 
parts  6f  it  that  moft  conduce  to  our  pleafure  or  convenience, 
and  to  leave  the  reft  in  negledt.  But  thefe  fyftems,  em- 
ploying the  fame  degree  of  attention  upon  all,  give  us  no 
opportunities  of  knowing  which  moft  deferves  attention  5 
and  he  who  has  made  his  knowledge  from  fuch  fyftems  only, 
has  his  memory  crowded  with  a number  of  trifling,  or  mi- 
nute particulars,  which  it  fhould  be  his  bufinefs  and  his  la- 
bour to  forget.  Thefe  books,  as  was  faid  before,  are  ufeful 
to  be  confulted,  but  they  are  very  unneceflary  to  be  read ; 
no  inquirer  in  Nature  ihould  be  without  one  of  them  5 and* 
without  any  doubt,  Linnaeus  deferves  the  preference. 

One  fault  more,  in  almoft  all  thefe  fyftematic  writers, 
and  that  which  leads  me  to  the  fubjedt  of  the  prefent  chap- 
ter, is,  that  feeing  the  neceflity  of  methodical  diftribution 
in  fome  parts  of  Nature,  they  have  introduced  it  into  all. 
Finding  the  utility  of  arranging  plants,  birds,  or  infe<fts> 
they  have  arranged  quadrupeds  alfo  with  the  fame  afiiduity; 
and  although  the  number  of  thefe  is  fo  few  as  not  to  exceed 
two  hundred,  they  have  darkened  the  fubjedl  with  diftinc- 
tions  and  divifions,  which  only  ferve  to  puzzle  and  perplex. 
All  method  is  only  ufeful  in  giving  perfpicuity,  where  the 
fubjeft  is  either  dark  or  copious : but  with  regard  to  qua- 
drupeds, the  number  is  but  few  ; many  of  them  we  are  well 
acquainted  with  by  habit ; and  the  reft  may  very  readily  be 
known,  without  any  method.  In  treating  of  fuch,  there- 
fore, it  would  be  ufelefs  to  confound  the  reader  with  a mul- 
tiplicity of  divifions  ; as  quadrupeds  are  confpicuous  enough 
to  obtain  the  fecond  rank  in  Nature,  it  become  us  to  be 
acquainted  with,  at  leaft,  the  names  of  them  all.  However, 
as  there  are  naturalifts  who  havfe  gained  a name  from  the  ex- 
cellence of  their  methods,  in  clafling  thefe  animals,  fome 
readers  may  defire  to  have  a knowledge  of  what  has  been 
laborioufly  invented  for  their  inftru&ion.  I will  juft  take 
leave,  therefore,  to  mention  the  moft  applauded  methods  of 
claifing  animals,  as  adopted  by  Ray,  Klein,  and  Linnaeus ; 
for  it  often  happens,  that  the  terms  which  have  been  long 
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ufed  in  a feience,  though  frivolous,  become,  by  prefcription* 
a part  of  the  fcience  itfelf. 

Ray,  after  Ariftotle,  divides  all  animals  into  two  kinds  5 
thofe  which  have  blood,  and  thofe  which  are  bloodlefs.  In 
the  laft  clafs,  he  places  all  the  mfe£t  tribes.  The  former  he 
divides  into  fuch  as  breathe. through  the  lungs,  and  fuch  as 
breathe  through  gills : thefe  laft  comprehend  the  fifhes.  In 
thofe  which  breathe  through  the  lungs,  fome  have  the  heart 
compofed  of  two  ventricles,  and  fome  have  it  of  one.  Of 
the  laft  are  all  animals  of  the  cetaceous  kind,  all  oviparous 
quadrupeds,  and  ferpents.  Of  thofe  that  have  two  ventri- 
cles, fome  are  oviparous,  which  arc  the  birds ; and  fome  vi- 
viparous, which  are  quadrupeds.  The  quadrupeds  he  di- 
vides into  fuch  as  have  a hoof;  and  fuch  as  are  claw-footed. 
Thofe  with  the  hoof,  he  divides  into  fuch  as  have  it  undi- 
vided,fuch  as  have  it  cloven,  and  fuch  as  have  the  hoof  di- 
vided into  more  parts,  as  the  rhinoceros,  and  hippopotamos* 
Animals  with  the  cloven  hoof,  he  divides  into  fuch  as  chew 
the  cud,  fuch  as  the  cow,  and  the  fheep ; and  fuch  as  are 
not  ruminant,  aS  the  hog.  He  divides  thofe  animals  that 
chew  the  cud,  into  four  kinds : the  firft  have  hollow  horns^ 
which  they  never  fhed,  as  the  cow  y the  fecond  is  of  ;a  lefs 
fpecies,  and  is  of  the  (beep  kind  y the  third  is  of  the  goat 
kind  ; and  the  laft,  which  have  folid  horns,  and  fhed  them 
annually,;  are  of  the  deer  kind.  Coming  to  the  claw-footed 
. animals,  he  finds  fome  with  large  claws,  refembling  the 
fingers  of  the  human  hand  ; and  thefe  he  makes  the  ape  kind. 
Of  the  others,  fome  have  the  foot  divided  in  two,  and  have 
a claw  to  each  divilion  ; thefe  are  the  camel  kind.  The  ele- 
phant makes  a kind  by  itfelf,  as  its  claws  are  covered  over  by 
a fkin.  The  reft  of  the  numerous  tribe  of  claw-footed  ani*- 
mals  he  divides  into  two  kinds  y the  analogous,  or  fuch  as 
refemble  each  other  ; and  the  anomalous,  which  differ  from 
the  reft.  The  analogous  claw-footed  animals,  are  of  two 
kinds  : they  have  more  than  two  cutting  teeth  in  each  jaw* 
fuch  as  the  lion  and  the  dog,  which  are  carnivorous ; or 
they  have  but  two  cutting  teeth  in  each  jaw ; and  thefe  are 
chiefly  fed  upon  vegetables.  The  carnivorous  kinds  are  di- 
vided into  the  great  and  the  little.  The  great  carnivorous 
animals  are  divided  into  fuch  as  have  a fhort  fnout,  as  the 
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£at  and  the  lion;  and  fuch  as  have  it  long  and  pointed,  as 
the  dog  and  the  wolf.  The  little  claw-footed  carnivorous 
animals,  difFer  from  the  great,  in  having  a proportionally 
fmaller  head,  and  a {lender  body,  that  fits  them  for  creeping 
into  holes,  in  purfuit  of  their  prey,  like  worms  ; and  they 
are  therefore  called  the  vermin  kind. 

We  fee,  from  this  {ketch  of  divifion  and  fub-divifion, 
how  a fubje<ft,  extremely  delightful  and  amufing  in  itfelf, 
may  be  darkened,  and  rendered  difgufting.  But,  notwith- 
ftanding,  Ray  feems  to  be  one  of  the  moft  fimple  diftri- 
butors ; and  his  method  is  {till*  and  not  without  reafon, 
adopted  by  many.  Such  as  have  been  at  the  trouble  to  learn 
this  method,  will  certainly  find  it  ufeful ; nor  would  we  be 
thought,  in  the  leaft,  to'fake  from  its  merits ; all  we  contend 
for  is,  that  the  fame  information  may  be  obtained  by  a plea- 
fantfcr  and  an  eafier  method. 

It  was  the  great  fuccefs  of  Ray’s  method,  that  foon  after 
produced  fuch  a variety  of  attempts  in  the  fame  manner ; 
but  almoft  all  lefs  fimple,  and  more  obfcure.  Mr.  Klein’s 
method  is  briefly  as  follows  : he  makes  the  power  of  changing 
place,  the  charadleriftic  mark  of  animals  in  general ; and  he 
takes  their  diftindlions  from  their  aptitude  and  fitnefs  for 
fuch  a change.  Some  change  place  by  means  of  feet,  or 
fome  frmilar  contrivance  ; others  have  wings  and  feet : fome 
can  change  place  only  in  water,  and  have  only  fins  ; fome 
go  upon  earth,  without  any  feet  at  all : fome  change  place, 
by  moving  their  {hell ; and  fome  move  only  at  a certain  time 
of  the  year.  Of  fuch,  however,  as  do  not  move  at  all,  he 
takes  no  notice.  The  quadrupeds  that  move  chiefly  by  means 
of  four  feet  upon  land,  he  divides  into  two  orders.  The 
firft  are  the  hoofed  kind ; and  the  fecond,  the  claw  kind. 
Each  of  thefe  orders  is  divided  into  four  families.  The  firft 
family  of  the  hoof  kind,  and  the  {ingle  hoofed,  fuch  as  the 
horfe,  afs,  &c.  The  fecond  family  are  fuch  as  have  the 
hoof  cloven  into  two  parts,  fuch  as  the  cow,  &c.  The  third 
family  have  the  hoof  divided  into  three  parts ; and  in  this 
family  is  found  only  the  rhinoceros.  The  fourth  family 
have  the  hoof  divided  into  five  parts  ; and  in  this  is  only  to 
be  found  the  elephant.  With  refpedf  tro  the  clawed  kind, 
the  firft  family  comprehends  thofe  that  have  but  two  claws 
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on  each  foot,  as  the  camel ; the  fecond  family  have  three 
claws*,  the  third,  four*,  and  the  fourth,  five.  This  method 
of  taking  the  diftintftions  of  animals  from  the  organs  of 
motion,  is  ingenious  ; but  it  is,  at  the  fame  time,  incomplete  ; 
and,  befides,  the  divifions  into  which  it  mull  neceflarily  fall* 
is  inadequate  ; fince,  for  inftance,  in  his  family  with  two 
claws,  their  is  but  one  animal ; whereas,  in  his  family  with 
five  claws*  there  are  above  a hundred'. 

Brifton,  who  has  laboured  this  fubjedi  with  great  accuracy, 
divides  Animated  Nature  into  nine  clafles  i namely,  quad- 
rupeds *,  cetaceous  animais,  or  thofe  of  the  whale  kind ; 
birds ; reptiles,  or  thofe  of  the  ferpent  kind  5 cartilaginous 
fifties;  fpinous  fifties  ; fhelled  animals;  infe&s  ; and  worms* 
He  divides  the  quadrupeds  into  ei|hteen  orders ; and  takes 
their  diftinchions,  from  the  number  and  form  of  their  teeth. 

But  of  all  thofe  whofe  fyftems  have  been  adopted  and  ad- 
mired, Linnteus  is  the  foremoft  ; as,  with  a ftudied  brevity, 
his  fyftem  comprehends  the  greateft  variety,  in  the  fmalleft 
fpace. 

According  to  him,  the  firft  diftinftion  of  animals  is  to  be 
taken  from  their  internal  ftru£ture.  Some  have  the  heart 
with  two  ventricles,  and  hot  red  blood ; namely,  quad- 
rupeds and  birds.  The  quadrupeds  are  viviparous,  and 
the  birds,  oviparous. 

Some  have  £he  heart  with  but  one  ventricle,  and  cold  red 
blood ; namely,  amphibia  and  fifties.  The  amphibia  are 
furniftied  with  lungs ; the  fifties,  with  gills. 

Some  have  the  heart  with  one  ventricle,  and  cold  white 
ferum;  namely,  infects  and  worms  : the  infedts  have  feelers ; 
and  the  worms,  holders. 

The  diftiinftions  of  quadrupeds,  or  animals  with  paps, 
as  he  calls  them,  are  taken  from  their  teeth.  He  divides 
them  into  feven  orders ; to  which  he  gives  names  that  are 
not  eafy  of  tranflation  : Primates,  or  principals,  with  four 
cutting  teeth  in  each  jaw  ; Bruta,  or  brutes,  with  no  cutting 
teeth  ; Ferae,  or  wild  beafts,  with  generally  fix  cutting  teeth 
in  each  jaw ; Glires,  or  dormice,  with  two  cutting  teeth, 
both  above  and  below ; Pecora,  or  cattle,  with  many  cutting 
teeth  above,  and  none  below  *,  Belluse,  or  beafts,  with  the 
tore-teeth  blunt  5 Cete,  or  thofe  of  the  whale  kind,  with 
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cartilaginous  teeth.  I have  but  juft  fketched  out  this  fyftem, 
3S  being,  in  it  own  nature,  the  clofeft  abridgment ; it  would 
takes  volumes  to  dilate  it  to  its  proper  length.  The  names  of 
the  different  animals,  and  their  clafles,  alone  makes  two  thick 
oCtavo  volumes ; and  yet  nothing  is  given  but  the  flighted: 
defcription  of  each.  I have  omjtted  all  criticifm  alfo  upon 
the  accuracy  of  the  preceding  fyftems  : this  has  been  done 
both  by  Buffon  and  Daubenton,  not  with  lefs  truth  than 
humour-,  for  they  had  too  much  good  fenfe  not  to  fee  the 
abfurdity  of  multiplying  the  terms  of  fcience  to  no  end,  and 
difappointing  our  curiofity  rather  with  a catalogue  of  Nature^ 
varieties,  than  an  hiftory  of  Nature. 

Inftead,  therefore,  of  taxing  the  memory  and  teizing  the 
patience  with  fuch  a variety  of  divifions  and  fubdivifions,  I 
will  take  leave  to  clafs  the  productions  of  Nature  in  the  mod: 
obvious,  though  not  in  the  moft  accurate  manner.  In  na- 
tural hiftory,  of  all  other  fciences,  there  is  the  lead:  danger 
of  obfcurity.  In  morals,  or  in  metaphyfics,  every  definition 
mud;  be  precife,  becaufe  thofe  fciences  are  built  upon  de- 
finitions ; but  it  is  otherwife  in  thofe  fubje&s  where  the  ex- 
hibition of  the  obje<ft  itfelf  is  always  capable  of  correcting 
the  error.  Thus  it  may  often  happen  that  in  a lax  fyftem 
of  natural  hiftory,  a creature  may  be  ranked  among  quad- 
rupeds that  belongs  more  properly  to  the  fifh  or  the  infeCt 
clafles.  But  that  can  produce  very  little  confufion,  and  every 
reader  can  thus  make  a fyftem  the  moft  agreeable  to  his  own 
imagination.  It  will  be  of  no  manner  of  confequence  whe- 
ther we  call  a bird  or  an  infeCt  a quadruped,  if  we  are 
careful  in  marking  all  its  diftinCtions  : the  uncertainty  in 
reafoning,  or  thinking,  that  thofe  approximations  of  the 
different  kinds  of  animals  produce,  is  but  very  fmall,  and 
happens  but  very  rarely  ; whereas  the  labour  that  naturalifts 
have  been  at  to  keep  the  kinds  afunder,  has  been  exceflive. 
This,  in  general,  has  given  birth  to  that  variety  of  fyftems 
which  we  have  juft  mentioned,  each  of  which  feems  to  be 
almoft  as  good  as  the  preceding. 

Taking,  therefore,  this  latitude,  and  ufing  method  only 
where  it  contributes  to  concifenefs  or  perfpicuity,  we  fhall 
divide  Animated  Nature  into  four  clafles ; namely,  Quad- 
rupeds, Birds,  Fifties,  and  In feCls.  All  thefe  feem  in  general 
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pretty  well  diftinguifhed  from  each  other  by  nature ; yet 
there  are  feveral  inftances  in  which  we  can  fcarce  tell  whe- 
ther it  is  a bird  or  quadruped  that  we  arc  about  to  examine; 
whether  it  is  a fifh  or  an  infe£t  that  offers  to  our  curiofity. 
Nature  is  varied  by  imperceptible  gradations,  fo  that  no  line 
can  be  drawn  between  any  two  claffes  of  its  productions, 
and  no  definition  made  to  comprehend  them  all.  However, 
the  diflinCtions  between  thefe  claffes  are  fufficiently  marked, 
and  their  encroachments  upon  each  other  are  fo  rare,  that 
it  will  be  fufficient  particularly  to  apprize  the  reader  when 
they  happen  to  be  blended. 

There  are  many  quadrupeds  that  we  are  well  acquainted 
with  ; and  of  thofe  we  do  not  know  we  fhall  form  the  moll 
clear  and  diftinCt  conceptions,  by  being  told  w’herein  they  differ 
and  wherein  they  refemble  thofe  with  which  we  are  familiar. 
Each  clafs  of  quadrupeds  may  be  ranged  under  fome  one 
of  the  domeftic  kinds,  that  may  ferve  for  the  model  by 
which  we  are  to  form  fome  kind  of  idea  of  the  reft.  Thus 
we  may  fay  that  a tyger  is  of  the  cat  kind,  a wolf  of  the 
dog  kind,  becaufe  there  are  fome  rude  refemblances  between 
each  ; and  a perfon  who  has  never  feen  the  wild  animals> 
will  have  fome  incomplete  knowledge  of  their  figure  from  the 
tame  ones.  On  the  contrary,  I will  not,  as  fome  fyftematic 
writers  have  done*,  fay  that  a bat  is  of  the  human  kind, 
or  a hog  of  the  horfe  kind,  merely  becaufe  there  is  fome 
refemblance  in  their  teeth,  or  their  paps.  For  although  this 
refembjance  may  be  ftriking  enough,  yet  a perfon  who  has 
never  feen  a bat  or  a hog,  will  never  form  any  juft  con- 
ception of  either,  by  being  told  of  this  minute  fimilitude. 
In  fhort,  the  method  in  claffing  quadrupeds  fhould  be  taken 
from  their  moft  ftriking  refemblances ; and  where  thefe 
do  not  offer,  we  fhould  not  force  the  fimilitude,  but  leave 
the  animal  to  be  deferibed  as  a folitary  fpecies.  The  num- 
ber of  quadrupeds  ^ fo  few,  that,  indeed,  without  any  method 
whatever,  there  is  no  greater  danger  of  confufion. 

All  quadrupeds,  the  number  of  which,  according  to 
Buffon,  amounts  to  about  two  hundred,  may  be  claffed  in 
the  following  manner. 
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Firft,  thofe  of  the  Horfe  kind.  This  clafs  contains  the 
Horle,  the  Afs,  and  the  Zebra.  Of  thefe,  none  have  horns 5 
and  their  hoof  is  of  one  folid  piece. 

The  fecond  clafs  are  thole  of  the  Cow  kind ; compre- 
hending the  Urus,  the  Buffalo,  the  Bifon,  and  the  Bonaflus* 
Thefe  have  cloven  hoofs,  and  chew  the  cud. 

The  third  clafs  is  that  of  the  Sheep  kind  ; with  cloven 
hoofs,  Nand  chewing  the  cud,  like  the  former.  In  this  is 
comprehended  the  Sheep,  the  Goat,  the  Lama,  the  Vigogne* 
the  Gazella,  the  Guinea  Deer,  and  all  of  a firnilar  form. 

The  fourth  clafs  is  that  of  the  Deer  kind,  with  cloven 
hoofs,  and  with  folid  horns,  that  are  fhed  every  year.  This 
clafs  contains  the  Elk,  the  Rein-deer,  the  Stag,  the  Buck* 
the  Roe-buck,  and  the  Axis. 

The  fifth  clafs  comprehends  all  thofe  of  the  Hog  kind,  the 
Peccari,  and  the  Babyrouefia. 

The  fixth  clafs  is  that  numerous  one  of  the  Cat  kind. 
This  comprehends  the  Cat,  the  Lion,  the  Panther,  the 
Leopard,  the  Jaguar,  the  Cougar,  the  Jaguarette,  the  Lynx* 
the  Ounce,  and  the  Catamountain.  Thefe  are  all  carnivorous, 
and  furnifhed  with  crooked  claws,  which  they  can  {heath  and 
unfheath  at  pleafure. 

The  feventh  clafs  is  that  of  the  Dog  kind,  carnivorous* 
and  furnifhed  with  claws  like  the  former,  but  which  they 
cannot  {heath.  This  clafs  comprehends  the  Dog,  the  Wolf, 
the  Fox,  the  Jackall,  the  Ifatis,  the  Hyena,  the  Civette,  the 
Gibet,  and  the  Genet. 

The  eighth  clafs  is  that  of  the  Weafel  kind,  with  a long 
fmall  body,  with  five  toes,  or  claws,  on  each  foot ; the  firft 
of  them  feparated  from  the  reft  like  a thumb.  This  com- 
prehends the  Weafel,  the  Martin,  the  Pole-cat,  the  Ferrit* 
the  Mangouft,  the  Vanfire,  the  Ermine,  with  all  the  varieties 
of  the  American  Moufettes. 

The  ninth  clafs  is  that  of  the  Rabbit  kind,  with  two  large 
cutting  teeth  in  each  jaw.  This  comprehends  the  Rabbit, 
the  Hare,  the  Guinea-pig,  all  the  various  fpecies  of  the 
Squirrel,  the  Dormoufe,  the  Marmotte,  the  Rat,  the  Moufe, 
Agouti,  the  Paca,  the  Aperea,  and  the  Taped. 

The  tenth  clafs  is  that  of  the  Hedge-hog  kind,  with  claw 
feet,  and  covered  with  prickles,  comprehending  the  Hedge- 
hog and  the  Porcupine*  the  Couando,  and  the  Urfon. 
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The  eleventh  clafs  is  that  cf  the  Tortoife  kind,  covered 
V' ith  a (hell,  or  fcales.  This  comprehends  the  Tortoife,  the 
Pangolin,  and  the  Phataguin. 

The  twelith  is  that  of  the  Otter,  or  amphibious  kind,  com- 
prehending the  Otter,  the  Beaver,  the  Defman,  the  Morfe, 
and  the  Seal. 

The  thirteenth  clafs  is  that  of  the  Ape  and  Monkey  kinds, 
vrHh  hands,  and  feet  refembling  hands. 

The  fifteenth  clafs  is  that  of  winged  quadrupeds,  or  the 
Bat  kind,  containing  the  Bat,  the  Flying  Squirrel,  and  fome 
bther  varieties. 

The  animals  which  feem  to  approach  no  other  kind,  either 
in  nature,  or  in  form,  but  to  make  each  a diftindi  fpecies  in 
itfelf,  are  the  following : the  Elephant,  the  Rhinoceros,  the 
Hippopotamos,  the  Camelopard,  the  Camel,  the  Bear,  the 
Badger,  the  Tapir,  the  Cabiai,  the  Coati,  the  Antbear,  the 
Tatau,  and  laflly  the  Sloth. 

All  other  quadrupeds,  whofe  nambs  are  not  fet  down, 
will  be  found  among  fome  of  the  above  mentioned  clafies, 
and  referred  to  that  which  they  moft  referable.  When, 
therefore,  we  are  at  a lofs  to  know  the  name  of  any  par- 
ticular animal,  by  examining  which  of  the  known  kinds  it 
molt  refembles,  either  in  Ihape,  or  in  hoofs,  or  claws } and 
then,  examining  the  particular  description,  we  fhall  be  able 
to  difcover  not  only  its  name,  but  its  hiftory.  I have  already 
laid  that  all  methods  of  this  kind  are  merely  arbitrary,  and 
that  Nature  makes  no  exadi  diftindiion  between  her  pro- 
ductions. It  is  hard,  for  inftance,  to  tell  whether  we  ought 
to  refer  the  civet  to  the  dog,  or  the  cat  kind  *,  but,  if  we 
know  the  exadb  hiftory  of  the  civet,  it  is  no  great  matter  to 
which  kind  we  fhall  judge  it  to  bear  the  greateft  refemblance. 
It  is  enough  that  a deftribution  of  this  kind  excites  in  us 
fome  rude  out-lines  of  the  make,  or  fome  marked  fimilitudes 
in  the  nature  of  thafe  animals  ; but,  to  know  them  with  any 
precifion,  no  fyftem,  or  even  description  will  ferve,  fince 
the  animal  itfelf,  or  a good  print  of  it,  muft  be  feen,  and 
its  hiftory  be  read  at  length,  before  it  can  be  faid  to  known. 
To  pretend  to  fay  that  we  have  an  idea  of  a quadruped,  be- 
cause we  can  tell  the  number,  or  the  make  of  its  teeth,  or 
hs  paps,  is  as  abfurd  as  if  we  Ihould  pretend  to  diftinguilh 
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*nert  by  tbe  buttons  on  their  clothes.  Indeed  it  often  hap*» 
pens  that  the  quadruped  itfelf  can  be  but  feldom  feen,  that 
many  of  the  more  rare  kinds  do  not  come  into  Europe  above 
once  in  an  age,  and  fome  of  them  have  never  been  able  to 
bear  the  removal ; in  fuch  a cafe,  therefore,  there  is  no  other 
fubditute  but  a good  print  of  the  animal  to  give  an  idea  of 
its  figure ; for  no  defcription  whatfoever  can  anfwer  this 
purpofe  fo  well.  Mr.  Locke,  with  his  ufual  good  fenfe,  has 
obferved,  that  a drawing  of  the  animal,  taken  from  the  life, 
is  one  of  the  bell  methods  of  advancing  natural  hiftory  ; and 
yet,  mod  of  our  modern  fydematic  writers  are  content 
rather  with  defcribing.  Defcriptions,  no  doubt,  will  go 
fome  way  towards  giving  an  idea  of  the  figure  of  an  animal ; 
but  they  are  certainly  much  the  longed  way  about,  and,  as 
they  are  ufually  managed,  ,*nuch  the  mod  obfcure.  In  a 
drawing  we  can,  at  a fingle  glance,  gather  more  indru£lion 
than  by  a day’s  painful  invedigation  of  methodical  fydems, 
where  we  are  told  the  proportions  with  great  exaetnefs,  and 
yet  remain  ignorant  of  the  totality.  In  fa£t,  this  method 
of  defcribing  all  things  is  a fault  that  has  infedted  many  of 
our  books,  that  treat  on  the  meaner  arts  for  this  lad  age. 
They  attempt  to  teach  by  words,  what  is  only  to  be  learnt 
by  pra&ice  and  infpe&ion.  Mod  of  our  dictionaries,  and 
bodies  of  arts  and  fciences,  are  guilty  of  this  error.  Suppofe, 
for  indance,  it  be  requifite  to  mention  the  manner  of  making 
(hoes,  it  is  plain  that  all  the  verbal  inftru&ions  in  the  world 
will  neVer  give  an  adequate  idea  of  this  humble  art,  of  teach 
a man  to  become  a ihoe-maker.  A day  or  two  in  a fhoe- 
maker’s  (hop  will  anfwer  the  end  better  than  a whole  folio 
of  indruCtion,  which  only  ferves  to  opprefs  the  learner  with 
the  weight  of  its  pretended  importance.  We  have  lately 
feen  a laborious  work  carried  on  at  Paris,  with  this  only 
intent  of  teaching  all  the  trades  by  defcription ; however, 
the  defign  at  fird  blulh  feems  to  be  ill  confidered ; and  it  is  pro- 
bable that  very  few  advantages  will  be  derived  from  fo  labori- 
ous an  undertaking.  With  regard  to  the  defcriptions  in  na- 
tural hidory,  thefe,  without  all  quedion,  under  the  direction 
of  good  fenfe,  are  neceflary ; but  dill  they  (hould  be  kept 
within  proper  bounds ; and,  where  a thing  may  be  much 
more  eafily  fhewn  than  defer ibed,  the  exhibition  Ihould  ever 
precede  the  account. 
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CHAP.  XV. 

OF  QUADRUPEDS  IN  GENERAL,  COMPARED  TO  MAN. 

TJpon  comparing  the  various  animals  of  the  globe  with 
each  other,  we  (hall  find  that  Quadrupeds  demand  the  rank 
immediately  next  ourfeives ; and,  confequently,  come  firfh 
in  confideration.  The  fimilitude  between  the  ftrudfure  of 
their  bodies  and  ours,  thofe  inftindfs  which  they  enjoy  in  a 
fuperior  degree  to  the  reft,  their  conftant  fervices,  or  their 
linceafmg  hoftilities,  all  render  them  the  foremoft  objects  of 
our  curiofity,  and  the  moft  interefting  parts  of  Animated 
Nature.  Thefe,  however,  although  now  fo  completely  fub- 
dued,  very  probably,  in  the  beginning,  were  nearer  upon  an 
equality  with  us,  and  difputed  the  poffeftion  of  the  earth. 
Man,  while  yet  favage  himfelf,  was  but  ill  qualified  to  civi- 
lize the  foreft.  While  yet  naked,  unarmed,  and  without 
fhelter,  every  wild  beaft  was  a formidable  rival ; and  the  de- 
ftru&ion  of  fuch  was  the  firft  employment  of  heroes.  But 
when  he  began  to  multiply,  and  arts  to  accumulate,  he  foon 
cleared  the  plains  of  the  moft  noxious  of  thefe  his  rivals;  a 
part  was  taken  under  his  prote&ion  and  care,  while  the  reft 
found  a precarious  refuge  in  the  burning  defert,  or  the 
howling  wildernefs. 

From  being  rivals,  quadrupeds  have  now  become  the  af- 
fiftants  of  man  ; upon  them  he  devolves  the  moft  laborious 
employments,  and  finds  in  them  patient  and  humble  coadju- 
tors, ready  to  obey,  and  content  with  the  fmalleft  retribu- 
tion. It  was  not,  however,  without  long  and  repeated  ef- 
forts that  the  independent  fpirit  of  thefe  animals  wras  broken; 
for  the  favage  freedom,  in  wild  animals,  is  generally  found 
to  pafs  down  through  feveral  generations  before  it  is  totally 
fubdued.  Thofe  cats  and  dogs  that  are  taken  from  a ftate  of 
natural  wildnefs  in  the  foreft,  tranfmit  their  fiercenefs  to 
their  young : and,  however  concealed  in  general,  it  breaks 
out  upon  feveral  occafions.  Thus  the  afliduity  and  applica- 
tion of  man  in  bringing  them  up,  not  only  alters  their  difpo- 
fition,but  their  very  forms ; and  the  difference  between  ani- 
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mals  in  a ftate  of  nature  and  domeftic  tamenefs,  is  fo  consi- 
derable, that  Mr.  BufFon  has  taken  this  as  a principal  dif- 
tin&ion  in  clafting  them. 

In  taking  a curfory  view  of  the  form  of  quadrupeds  we 
may  eafily  perceive  that  of  all  the  ranks  of  Animated  M ature, 
they  bear  the  neared  refemblance  to  man.  This  fimilitude 
will  be  found  more  driking  when  erefting  themfelves  on 
their  hinder  feet,  they  are  taught  to  walk  forward  in  an  up- 
right podure.  We  then  fee  that  all  their  extremities  in  a 
manner  correfpond  with  ours,  and  prefent  us  with  a rude 
imitation  of  our  own.  In  fome  of  the  ape  kind  the  refem- 
blance is  fo  driking,  that  anatomids  are  puzzled  to  find  in 
what  part  of  the  human  body  man’s  fuperiority  confids ; and 
fcarce  any  but  the  metaphyfician  can  draw  the  line  that  ulti- 
mately divides  them. 

But  if  we  compare  their  internal  ftru&ure  with  our  own, 
the  likenefs  will  be  found  dill  to  incteafe,  and  we  fhall  per- 
ceive many  advantages  they  enjoy  in  common  with  us,  above 
the  lower  tribes  of  Nature.  Like  us,  they  are  placed  above 
the  clafs  of  birds,  by  bringing  forth  their  young  alive  ; like 
us,  they  are  placed  above  the  clafs  of  fifties,  by  breathing 
through  the  lungs;  like  us,  they  are  placed  above  the  clafs 
of  infeas,  by  having  red  blood  circulating  through  their 
veins ; and,  laftly,  like  us,  they  are  different  from  almoft  all 
the  other  clafles  of  Animated  Nature,  being  either  wholly  or 
partly  covered  with  hair.  Thus  nearly  are  we  reprefented 
in  point  of  conformation  to  the  clafs  of  animals  immediately 
below  us ; and  this  fhews  what  little  reafon  we  have  to  be 
proud  of  our  perfons  alone,  to  the  perfedion  of  which  qua- 
drupeds make  fuch  very  near  approaches. 

The  fimilitude  of  quadrupeds  to  man  obtains  alfo  in  the 
fixednefs  of  their  nature,  and  their  being  lefs  apt  to  be 
changed  by  the  influence  of  climate  or  food,  than  the  lower 
ranks  of  Nature  *.  Birds  are  found  very  apt  to  alter  both  in 
colour  and  fize  ; fifties,  likewife,  ft  ill  more  *,  infers  may  be 
quickly  brought  to  change  and  adapt  themfelves  to  the  cli- 
mate 5 and  if  we  defcend  to  plants,  which  may  be  allowed  to 
have  a kind  of  living  exiftence,  their  kind's  may  be  fur- 
prifingly  and  readily  altered,  and  taught  to  aftume  new 
* BufFon,  vol.  xviii.  p.  179. 
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forms.  The  figure  of  every  animal  may  be  confidered  as  i 
kind  of  drapery,  which  it  may  be  made  to  put  on  or  off  by 
human  affiduity;  in  man  the  drapery  is  almoft  invariable; 
in  quadrupeds  it  admits  of  fome  variation  ; and  the  variety 
may  be  made  greater  dill,  as  we  defcend  to  the  inferior 
claffes  of  animal  exiftence. 

Quadrupeds,  although  they  afe  thus  ftrongly  marked,  and 
in  general  divided  from  the  various  kinds  around  them,  yet 
fome  of  them  are  often  of  fo  equivocal  a nature,  that  it 
is  hard  to  tell  whether  they  ought  to  be  ranked  in  the  qua- 
druped clafs,  or  degraded  to  thofe  below  them.  If,  for  in- 
ftance,  we  were  to  marfhal  the  whole  group  of  ariitnals  round 
man,  placing  the  mod  ^erfeft  next  him,  and  thofe  moft  equi- 
vocal near  the  claffes  they  mod  approach,  we  fhould  find  it 
difficult,  after  the  principal  had  taken  their  dations  near 
him,  where  to  place  many  that  lie  at  the  out-fkirts  of  this 
phalanx.  The  bat  makes  a near  approach  to  the  aerial  tribe, 
and  might,  by  fome,  be  reckoned  among  the  birds.  The 
porcupine  has  not  lefs  pretenfions  to  that  clafs,  being  co- 
vered with  quills,  and  (hewing  that  birds  are  not  the  only 
part  of  Nature  that  are  furnifhed  with  fuch  a defence.  The 
armadilla  might  be  referred  to  the  tribe  of  infetlsj  or  fnails, 
being,  like  them,  covered  with  a diell;  the  feal  and  the 
morfe  might  be  ranked  among  the  fillies,  like  them  being 
furnifhed  with  fins,  and  almod  condantly  redding  in  the11 
fame  element.  All  thefe,  the  farther  they  recede  from  the 
human  figure,  become  lefs  perfect,  and  may  be  confidered  as 
the  lowed  kinds  of  that  clafs  to  which  we  have  referred 
them. 

But  although  the  variety  in  quadrupeds  is  thus  great, 
they  all  feem  well  adapted  to  the  dations  in  which  they  are 
placed.  There  is  fcarce  one  of  them,  how  rudely  fhaped  fo- 
ever,  that  is  not  formed  to  enjoy  a date  of  happinefs  fitted  to 
its  nature.  All  its  deformities  are  only  relative  to  us,  but  all 
its  enjoyments  are  peculiarly  its  own.  We  may  fuperficially 
fuppofe  the  doth,  that  takes  up  months  in  climbing  a fingle 
tree,  or  the  mole,  whofe  eyes  are  too  fmall  for  diftin&.vifion, 
are  wretched  and  helplefs  creatures  *,  but  it  is  probable  that 
thtir  life,  with  refpetd  to  themfelves,  is  a life  of  luxury; 
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♦he  molt  pleafing  food  is  eafily  obtained  ; and,  as  they  are 
abridged  in  one  pleafure,  it  may  be  doubled  in  thofe  which 
remain.  Quadrupeds,  and  all  the  lower  kinds  of  animals, 
have,  at  worlt,  but  the  torments  of  immediate  evil  to  en- 
counter, and  this  is  but  tranfient  and  accidental ; man  has 
two  fources  of  calamity,  that  which  he  forefees,  as  well  a; 
that  which  he  feels  ; fo  that,  if  his  reward  were  to  be  in  this 
life  alone,  then,  indeed,  would  he  be  of  all  beings  the  moft 
wretched. 

The  head's  of  quadrupeds,  though  differing  from  each 
other,  are,  in  general,  adapted  to  their  way  of  living.  In 
fome  it  is  (harp,  the  better  to  fit  the  animal  for  turning  up 
the  earth  in  which  its  food  lies.  In  fome  it  is  long,  in  order 
to  give  a greater  room  for  the  olfadfory  nerves,  as  in  dogs, 
who  are  to  hunt  and  find  out  their  prey  by  the  fcent.  In 
others  it  is  fhort  and  thick,  as  in  the  lion,  to  increafe  the 
ftrength  of  the  jaw,  and  to  fit  it  the  better  for  combat.  In 
quadrupeds,  that  feed  upon  grafs,  they  are  enabled  to  hold 
down  their  heads  to  the  ground,  by  a ftrong  tendinous  liga- 
ment, that  runs  from  the  head  to  the  middle  of  the  back. 
This  ferves  to  raife  the  head,  although  it  has  been  held  to 
the  ground  for  feveral  hours,  without  any  labour,  or  any  af- 
fiflance  fronuthe  mufcles  of  the  neck. 

The  teeth  of  all  animals  are  entirely  fitted  to  the  nature 
of  their  food.  Thofe  of  fuch  as  live  upon  flefh  differ  in  every 
refpedt  from  fuch  as  live  upon  vegetables.  In  the  latter,  they 
feem  entirely  made  for  gathering  and  bruiting  their  fimple 
food,  being  edged  before,  and  fitted  for  cutting;  but  broad 
towards  the  back  of  the  jaw,  and  fitted  for  pounding.  In  the 
carnivorous  kinds,  they  are  fharp  before,  and  fitted  rather  for 
holding  than  dividing.  In  the  one,  the  teeth  ferve  as  grind- 
flones,  in  the  other,  as  weapons  of  defence  ; in  both,  how- 
ever, the  furface  of  thofe  teeth  which  ferve  for  grinding 
are  unequal ; the  cavities  and  rifings  fitting  thofe  of  the  op- 
pofite,  fo  as  to  tally  exa£Uy  when  the  jaws  are  brought  to- 
gether. Thefe  inequalities  better  ferve  for  comminuting 
the  food;  but  they  become  fmooth  with  age  ; and,  for  this 
reafon,  old  animals  take  a longer  time  to  chew  their  food 
than  fuch  as  are  in  the  vigour  of  life. 
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Their  legs  are  not  better  fitted  than  their  teeth  to  their  re- 
fpe&ive  wants  or  enjoyments.  In  fome  they  are  made  for 
flrength  only,  and  to  fupport  a vail  unwieldy  frame,  without 
much  flexibility  or  beautiful  proportion.  Thus  the  legs  of 
the  elephant,  the  rhinoceros,  and  the  fea-horfe,  refemble  pil- 
lars *,  were  they  made  fmaller  they  would  be  unfit  to  fup- 
port the  body  5 were  they  endowed  with  greater  flexibility, 
or  fwiftnefs,  that  would  be  needlefs,  as  they  do  not  purfue 
other  animals  for  food  ; arid,  confcious  of  their  own  fuperior 
ftrengih,  there  are  none  that  they  deign  to  avoid.  Deers, 
hares,  and  other  creatures,  that  are  to  find  fafety  only  in 
flight,  have  their  legs  made  entirely  for  fpeed ; they  are  {len- 
der and  nervous.  Were  it  not  for  this  advantage,  every  car- 
nivorous animal  would  foon  make  them  a prey,  and  their 
races  would  be  entirely  extinguifhed.  But,  in  the  prefent 
Hate  of  Nature,  the  means  of  fafety  are  rather  fuperior  to 
thofe  of  offence  j and  the  purfuing  animal  muff:  owe  fuccefs 
only  to  patience,  perfeverance,  and  induftry.  The  feet  of 
fome,  that  live  upon  fi{h  alone,  are  made  for  fwimming.— 
The  toes  of  thefe  animals  are  joined  together  with  mem- 
branes, being  web-footed,  like  a goofe  or  a duck,  by  which 
they  fwim  with  great  rapidity.  Thofe  animals  that  lead  a 
life  of  hoftility,  and  live  upon  others,  have  their  feet  armed 
with  (harp  claws,  which  fome  can  fheath  and  unfheath  at 
will.  Thofe,  on  the  contrary,  who  lead  peaceful  lives,  have 
generally  hoofs,  which  ferve  fome  as  weapons  of  defence  5 
and  which,  in  all,  are  better  fitted  for  traverfing  extenfive 
trails  of  rugged  country,  than  the  claw-foot  of  their  pur- 
fuers. 

The  llomach  is  generally  proportioned  to  the  quality  of 
the  animal’s  food,  or  the  eafe  with  which  it  is  obtained.  In 
thofe  that  live  upon  fleffi,  and  fuch  nouriffiing  fubftances, 
it  is  fmall  and  glandular,  affording  fuch  juices  as  are  bed 
adapted  to  digeft  its  contents  *,  their  inteftines,  alfo,  are  fhort, 
and  without  fatnefs.  On  the  contrary,  fuch  animals  as  feed 
entirely  upon  vegetables,  have  the  Itomach  very  large  ; and 
and  thofe  who  chew*  the  cud  have  no  lefs  than  four  ftomachs, 
all  which  ferve  as  fo  many  laboratories,  to  prepare  and  turn 
their  coarfe  food  into  proper  nourilhment.  In  Africa,  where 
the  plants  afford  greater  nourifhment  than  in  our  temperate 
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climates,  feveral  animals,  that  with  us  have  four  ftomachs, 
have  there  but  two  *.  However,  in  all  animals  the  uze  of 
the  inteftines  are  proportioned  to  the  nature  of  the  food ; 
where  that  is  furnilhed  in  large  quantities,  the  ftomach  di- 
lates to  anfwer  the  increase.  In  domeftic  animals,  that  are 
plentifully  fupplied,  it  is  large;  in  the  wild  animals,  that  live 
precarioufly,  it  is  much  more  contracted,  and  the  inteftines 
are  much  ftiorter. 

In  this  manner,  all  animals  are  fitted  by  Nature  to  fill  up 
fome  peculiar  ftation.  The  greateft:  animals  are  made  for  an 
inoffenfive  life,  to  range  the  plains  and  the  foreft  without  in- 
juring others;  to  live  upon  the  productions  of  the  earth,  the 
grafs  of  the  field,  or  the  tender  branches  of  trees.  Thefe, 
fecure  in  their  own  ftrength,  neither  fly  from  any  other  qua- 
drupeds nor  yet  attack  them : Nature,  to  the  greateft  ftrength, 
has  added  the  moft  gentle  and  harmlefs  difpofitions ; without 
this,  thofe  enormous  creatures  would  be  more  than  a match 
for  all  the  reft  of  the  creation ; for  what  devaluation  might 
not  enfue  were  the  elephant,  or  the  rhinoceros,  or  the  buf- 
falo, as  fierce  and  as  mifchievous  as  the  tiger  or  the  rat  ? In 
order  to  oppofe  thefe  larger  animals,  and  in  fome  meafure 
to  prevent  their  exuberance,  there  is  a fpecies  of  the  carni- 
vorous kind,  of  inferior  ftrength  indeed,  but  of  greater  acti- 
vity and  cunning.  The  lion  and  the  tiger  generally  watch 
for  the  larger  kinds  of  prey,  attack  them  at  fome  difadvan- 
tage,  and  commonly  jump  upon  them  by  furprife.  None  of 
the  carnivorous  kinds,  except  the  dog  alone,  will  make  a vo- 
luntary attack,  but  with  the  odds  on  their  fide.  They  are 
all  cowards  by  nature,  and  ufually  catch  their  prey  by  a 
bound  from  fome  lurking  place,  feldom  attempting  to  invade 
them  openly ; for  the  larger  beads  are  too  powerful  for  them, 
and  the  fmaller  too  fwift. 

A lion  does  not  willingly  attack  an  horfe;  and  then  only 
when  compelled  by  the  keened:  hunger.  The  combats  be- 
tween a lion  and  a horfe  are  frequent  enough  in  Italy;  where 
they  are  both  inclofed  in  a kind  of  amphitheatre,  fitted  for 
that  purpofe.  The  lion  always  approaches  wheeling  about, 
while  the  horfe  prefents  his  hinder  parts  to  the  enemy.  The 
lion  in  this  manner  goes  round  and  round,  dill  narrowing 
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his  circle,  till  he  comes  to  the  proper  diftance  to  make  his 
fpring;  juft  at  the  time  the  lion  fprings,  the  horfe  lafhes 
with  both  legs  from  behind,  and,  in  general,  the  odds  are  in 
his  favour ; it  more  often  happening  that  the  lion  is  ftunned, 
and  ftruck  motionlefs  by  the  blow,  than  that  he  effedls  his 
jump  between  the  horfe’s  fhoulders.  If  the  lion  is  ftunned, 
and  left  fprawling,  the  horfe  efcapes,  without  attempting  to 
improve  his  vidlory ; but  if  the  lion  fucceeds,  he  flicks  to  his 
prey,  and  tears  the  horfe  in  pieces  in  a very  fhort  time. 

But  it  is  not  among  the  larger  animals  of  the  foreft  alone, 
that  thefe  hoftilities  are  carried  on ; there  is  a minuter,  and 
a {till  more  treacherous  conteft  between  the  lower  ranks  of 
quadrupeds.  The  panther  hunts  for  the  fheep  and  the  goat; 
the  catamountain,  for  the  hare  or  the  rabbit;  and  the  wild 
cat  for  the  fquirrel  or  the  moufe.  In  proportion  as  each -car- 
nivorous animal  wants  ftrength,  it  ufes  all  the  afliftance  of 
patience,  afliduity,  and  cunning.  However,  the  arts  of 
thefe  to  purfue,  are  not  fo  great  as  the  tricks  of  their  prey  to 
efcape;  fo  that  the  power  of  deftrudlion  in  one  clafs,  is  in- 
ferior  to  the  power  of  fafety  in  the  other.  Were  this  other- 
wife,  the  foreft  would  foon  be  difpeopled  of  the  feebler  races 
of  animals ; and  beafts  of  prey  themfelves,  would  want,  at 
one  time,  that  fubfiftence  which  they  lavifhly  deftroyed  at 
another. 

Few  wild  animals  feek  their  prey  in  the  day-time;  they 
are  then  generally  deterred  by  their  fears  of  man  in  the  in- 
habited countries,  and  by  the  excefiive  heat  of  the  fun  in 
thofe  extenfive  forefts  that  lie  towards  the  fouth,  and  in 
which  they  reign  the  undifputed  tyrants.  As  foon  as  the 
morning,  therefore,  appears,  the  carnivorous  animals  retire 
to  their  dens;  and  the  elephant,  the  horfe,  the  deer,  and  all 
the  hare  kinds,  thofe  inoffenfive  tenants  of  the  plain,  make 
their  appearance.  But  again,  at  night-fall,  the  flate  of  ho- 
ftility  begins;  the  whole  foreft  then  echoes  to  a variety  of 
different  howlings.  Nothing  can  be  more  terrible  than  an 
African  landfcape  at  the  clofe  of  evening : the  deep  toned 
roarings  of  the  lion  ; the  fhriller  yellings  of  the  tiger ; the 
jackall,  purfuing  by  the  fcent,  and  barking  like  a dog ; the 
hyaena,  with  a note  peculiarly  folitary  and  dreadful;  but 
above  all,  the  hiding  of  the  various  kinds  of  ferpents,  that 
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then  begin  their  call,  and,  as  I am  allured,  make  a 
much  louder  fymphony  than  the  birds  in  our  groves  in  a 
morning. 

Bealls  of  prey  feldom  devour  each  other  *,  nor  can  any- 
thing but  the  greateft  degree  of  hunger  induce  them  to  it. 
What  they  chiefly  feek  after,  is  the  deer,  or  the  goat  ; thofo 
harmlefs  creatures,  that  feem  made  to  embellilh  Nature. 
Thefe  are  either  purfued  or  furprifed,  and  afford  the  mofl 
agreeable  repall  to  their  deftroyers.  The  moll  ufual  method 
with  even  the  fiercell  animals,  is  to  hide  and  crouch  near 
feme  path  frequented  by  their  prey;  or  fome  water,  where 
cattle  come  to  drink ; and  feize  them  at  once  with  a bound. 
The  lion  and  the  tiger  leap  twenty  feet  at  a fpring  ; and  this, 
rather  than  their  fwiftnefs  or  flrength,  is  what  they  have 
moll  to  depend  upon  for  a fupply.  There  is  fcarce  one  of 
the  deer  or  hare  kind,  that  is  not  very  eafily  capable  of 
efcaping  them  by  its  fwiftnefs ; fo  that  whenever  any  of  thefe 
fall  a prey,  it  mull  be  owing  to  their  own  inattention. 

But  there  is  another  clafs  of  the  carnivorous  kind,  that 
hunt  by  the  feent,  and  which  it  is  much  more  difficult  to 
efcape.  It  is  remarkable,  that  all  animals  of  this  kind  purfue 
in  a pack ; and  encourage  each  other  by  their  mutual  cries. 
The  jackall,  the  fyagufh,  the  wolf,  and  the  dog,  are  of  this 
kind:  they  purfue  with  patience  rather  than  fwiftnefs;  their 
prey  flies  at  firft,  and  leaves  them  for  miles  behind ; but  they 
keep  on  with  a conllant  Heady  pace,  and  excite  each  other 
by  a general  fpirit  of  indullry  and  emulation,  till  at  lalt  they 
fhare  the  common  plunder.  But  it  too  often  happens,  that 
the  larger  beafts  of  prey,  when  they  hear  a cry  of  this  kind 
begun,  purfue  the  pack,  and  when  they  have  hunted  down 
the  animal,  come  in  and  monopolize  the  fpoil.  This  has 
given  rife  to  the  report  of  the  jackall’s  being  the  lion’s  pro- 
vider; when  the  reality  is,  that  the  jackall  hunts  for  itfelf, 
and  the  lion  is  an  unwelcome  intruder  upon  the  fruit  of  his 
toil. 

Neverthelefs,  with  all  the  powers  which  carnivorous  ani- 
mals are  poflefled  of,  they  generally  lead  a life  of  famine  and 
fatigue.  Their  prey  has  fuch  a variety  of  methods  for 
efcaping,  that  they  fometimes  continue  without  food  for  a 
fortnight  together:  but  Nature  has  endowed  them  with  a 
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degree  of  patience,  equal  to  the  feverity  of  their  ft  ate r,  f© 
that  as  their  fubfiltence  is  precarious,  their  appetites  are  com* 
plying.  They  ufually  feize  their  prey  with  a roar,  either  of 
feeming  delight,  or  perhaps  to  terrify  it  from  refiftance. 
They  frequently  devour  it,  bones  and  all,  in  the  moll  ra- 
venous manner , and  then  retire  to  their  dens,  continuing 
ina£Hve  till  the  calls  of  hunger  again  excite  their  courage 
and  induftry.  But  as  all  their  methods  of  purfuit  are  coun- 
teracted by  the  arts  of  evafion,  they  often  continue  to  range 
without  fuccefs,  funporting  a Hate  of  famine  for  feveral 
days,  nay,  fometimes,  weeks  together.  Of  their  prey,  fome 
find  protection  in  holes,  in  which  Nature  has  directed  them 
to  bury  themfelves  fome  find  fafety  by  fwiftnefs;  and  fuch 
as  are  poffefled  of  neither  of  thefe  advantages,  generally  herd 
together,  and  endeavour  to  repel  invafion  by  united  force. 
The  very  iheep,  which  to  us  feem  fo  defencelefs,  are  by  no 
means  fo  in  a Hate  of  Nature  ; they  are  furnifhed  with  arms 
of  defence,  and  a very  great  degree  of  fwiftnefs ; but  they 
are  Hill  further  affiiled  by  their  fpirit  of  mutual  defence  : the 
females  fall  into  the  centre ; and  the  males,  forming  a ring 
round  them,  oppofe  their  horns  to  the  affailants.  Some  ani- 
mals, that  feed  upon  fruits  which  are  to  be  found  only  at 
one  time  of  the  year,  fill  their  holes  with  feveral  forts  of 
plants,  which  enable  them  to  lie  concealed  during  the  hard 
frofts  of  the  winter,  contented  with  their  prifon,  fince  it  af- 
fords them  plenty  and  protection.  Thefe  holes  are  dug  with 
fo  much  art,  that  there  feems  the  defign  of  an  architect  in 
the  formation.  There  are  ufually  two  apertures,  by  one  of 
which  the  little  inhabitant  can  always  efcape,  when  the  ene- 
my is  in  poffeffionof  the  other.  Many  creatures  are  equally 
careful  of  avoiding  their  enemies,  by  placing  a centinel,  to 
warn  them  of  the  approach  of  danger.  Thefe  generally  per- 
form this  duty  by  turns  5 and  they  know  how  to  punifti  fuch 
as  have  negleCted  their  poft,  or  have  been  unmindful  of  the 
common  fafety.  Such  are  a part  of  the  efforts  that  the 
weaker  races  of  quadrupeds  exert,  to  avoid  their  invaders ; 
and,  in  general,  they  are  attended  with  fuccefs.  The  arts 
of  inftinCt  are  molt  commonly  found  an  overmatch  for  the 
invafions  of  inftinCt.  Man  is  the  only  creature  againfl  whom 
all  their  little  tricks  cannot  prevail.  Wherever  he  has  fpread 
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his  dominion,  fcarce  any  flight  can  fave,  or  any  retreat  har- 
bour ; wherever  he  comes,  terror  feems  to  follow,  and  all 
fociety  ceafes  among  the  inferior  tenants  of  the  plain  ; their 
union  againfl  him  can  yield  them  no  prote&ion,  and  their 
cunning  is  but  weaknefs.  In  their  fellow  brutes,  they  have 
an  enemy  whom  they  can  oppofe  with  an  equality  of  advan- 
tage ; they  can  oppofe  fraud  or  fwiftnefs  to  force ; or  num- 
bers to  invafion  : but  what  can  be  done  againfl  fuch  an  ene- 
my as  man,  who  finds  them  out  though  unfeen,  and  though 
remote  deflroys  them  ? Wherever  he  comes,  all  the  contefc 
among  the  meaner  ranks  feem  to  be  at  an  end,  or  is  carried 
only  by  furprife.  Such  as  he-  has  thought  proper  to  pro- 
tect, have  calmly  fubmitted  to  his  prote£lion ; fuch  as  he 
has  found  convenient  to  deflroy,  carry  on  an  unequal  war, 
and  their  numbers  are  every  day  decreafing. 

The  wild  animal  is  fubje£l  to  few  alterations ; and,  in  a 
(late  of  favage  nature,  continues  for  ages  the  fame,  in  fize, 
fhape,  and  colour.  But  it  is  otherwife  when  fubdued,  and 
taken  under  the  protection  of  man  ; its  external  form,  and 
even  its  internal  ftruCture,  are  altered  by  human  afliduity : and 
this  is  one  of  the  firfl  and  greateft  caufes  of  the  variety  that  we 
fee  among  the  feveral  quadrupeds  of  the  fame  fpecies.  Man 
appears  to  have  changed  the  very  nature  of  domeflic  animals, 
by  cultivation  and  care.  A domeflic  animal  is  a Have  that 
feems  to  have  few  other  defires  but  fuch  as  man  is  willing  to 
allow  it.  Humble,  patient,  refigned,  and  attentive,  it  fills 
up  the  duties  of  its  flation  5 ready  for  labour,  and  content 
with  fubfiftence.  „ 

Almoft  all  domeflic  animals  feem  to  bear  the  marks  of  fer- 
vitude  flrong  upon  them.  All  the  varieties  in  their  colour, 
all  the  finenefs  and  length  of  their  hair,  together  with  the 
depending  length  of  their  ears,  feem  to  have  arifen  from  a 
long  continuance  of  domeflic  flavery.  What  an  immenfe 
variety  is  there  to  be  found  in  the  ordinary  race  of  dogs  and 
horfes  ! the  principal  differences  of  which  has  been  effected 
by  the  induflry  of  man,  fo  adapting  the  food,  the  treatment^ 
the  labour,  and  the  climate,  that  Nature  feems  almofl  to  have 
forgotten  her  original  defign  ; and  the  tame  animal  no  longer 
bears  any  refemblance  to  its  anceflors  jn  the  woods  around 
him» 
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In  this  manner,  Nature  is  under  a kind  of  conflraint,  in 
thofe  animals  we  have  taught  to  live  in  a flate  of  fervitude 
near  us.  The  favage  animals  preferve  the  marks  of  their 
firfl  formation  ; their  colours  are  generally  the  fame  ; a rough 
dulky  brown,  or  a tawny,  feem  almoft  their  only  varieties* 
But  it  is  otherwife  in  the  tame  *,  their  colours  are  various, 
and  their  forms  different  from  each  other.  The  nature  of 
the  climate,  indeed,  operates  upon  all ; but  more  parti-* 
cularly  on  thefe.  That  nourifhment  which  is  prepared  by 
the  hand  of  man,  not  * adapted  to  their  appetites,  but  to 
fuit  his  own  convenience,  that  climate,  the  rigours  of 
which  he  can  foften,  and  that  employment  to  which  they 
are  fometimes  afligned,  produce  a number  of  diflin&ions 
that  are  not  to  be  found  among  the  favage  animals.  Thefe 
at  firfl  were  accidental,  but  in  time  became  hereditary  *,  and 
a new  race  of  artificial  monfters  are  propagated,  rather  to 
anfwer  to  the  purpofes  of  human  pleafure,  than  their  own 
convenience.  In  fhort,  their  very  appetites  may  be  changed  5 
and  thofe  that  feed  only  upon  grafs,  may  be  rendered  carni- 
vorous. I have  feen  a fheep  that  would  eat  flefh,  and  an 
horfe  that  was  fond  of  oyflers.  x 

But  not  their  appetites,  or  their  figure  alone,  but  their  ver 
ry  difpofitions,  and  their  natural  fagacity,  are  altered  by  the 
vicinity  of  man.  In  thofe  countries  where  men  have  feldom 
intruded,  fome  animals  have  been  found,  eftablifhed  in  a 
kind  of  civil  flate  of  fociety.  Remote  from  the  tyranny  of 
man,  they  feem  to  have  a fpirit  of  mutual  benevolence,  and 
mutual  friendfhip.  The  beavers,  in  thefe  diflant  folitudes, 
are  known  to  build  like  archite£ls,  and  rule  like  citizens. 
The  habitations  that  thefe  have  been  feen  to  ere£l,  exceed 
the  houfes  of  the  human  inhabitants  of  the  fame  tountry, 
both  in  neatnefs  and  convenience.  But  as  foon  as  man  in- 
trudes upon  their  fociety,  they  feem  impreffed  with  the  ter- 
rors of  their  inferior  fituation,  their  fpirit  of  fociety  ceafes, 
the  bond  is  diffolved,  and  every  animal  looks  for  fafety  in 
folitude,  and  there  tries  all  itslittle  induflry  to  fhift  only  fo? 
itfelf. 

Next  to  human  influence,  the  climate  feems  to  have  the 
ftrongefl  effe£ls  both  upon  the  nature  and  form  of  qua- 
drupeds. As  in  man,  we  have  feen  fome  alterations,  prp- 
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duced  by  the  variety  of  his  fituation  ; fo  in  the  lower  ranks 
that  are  more  fubje£l  to  variation,  the  influence  of  climate 
is  more  readily  perceived.  As  thefe  are  more  nearly  attached 
to  the  earth,  and  in  a manner  connected  to  the  foil  *,  as  they 
have  none  of  the  arts  of  fhielding  off  fhe  inclemency  of  the 
weather,  or  foftening  the  rigours  of  the  fun,  they  are  con- 
fequently  more  changed  by  its  variations.  In  general,  it 
may  be  remarked,  that  the  colder  the  country,  the  larger 
and  the  warmer  is  the  fur  of  each  animal  *,  it  being  wifely 
provided  by  Nature,  that  the  inhabitant  fbould  be  adapted  to 
the  rigours  of  its  fituation.  Thus  the  fox  and  wolf,  which 
in  temperate  climates  have  but  fhort  hair,  have  a fine  long 
fur  in  the  frozen  regions  near  the  pole.  On  the  contrary, 
thofe  dogs  which  with  us  have  long  hair,  when  carried  to 
Guinea,  or  Angola,  in  a fhort  time  cafl  their  thick  covering, 
and  affume  a lighter  drefs,  and  one  more  adapted  to  the 
warmth  of  the  country.  The  beaver,  and  the  ermine,  which 
are  found  in  the  greateft  plenty  in  the  cold  regions,  are  re- 
markable for  the  warmth  and  delicacy  of  their  furs ; while 
the  elephant,  and  the  rhinoceros,  that  are  natives  of  the 
line,  have  fcarce  any  hair.  Not  but  that  human  induftry 
can,  in  fome  meafure,  co-operate  with,  or  reprefs  the  effects 
of  climate  in  this  particular.  It  is  well  known  what  altera- 
tions are  produced  by  proper  care,  in  the  fheep’s  fleece,  in 
different  parts  of  our  own  country ; and  the  fame  induftry 
is  purfued  with  a like  fuccefs  in  Syria,  where  many  of  their 
animals  are  clothed  with  a long  and  beautiful  hair,  which  they 
take  care  to  improve,  as  they  work  it  into  that  fluff  called 
camblet,  fo  well  known  in  different  parts  of  Europe. 

The  difpofition  of  the  animal  feems  alfo  not  lefs  marked 
by  the  climate  than  the  figure.  The  fame  caufes  that  feem 
to  have  rendered  the  human  inhabitants  of  the  rigorous  cli- 
mates favage  and  ignorant,  have  alfo  operated  upon  their 
animals.  Both  at  the  line  and  the  pole,  the  wild  quadru- 
peds are  fierce  and  untameable.  In  thefe  latitudes,  their 
favage  difpofitions  having  not  been  quelled  by  any  efforts 
from  man,  and  being  (till  farther  ftimulated  by  the  feverity 
of  the  weather,  they  continue  fierce  and  untra&able.  Moft 
of  the  attempts  which  have  hitherto  been  made  to  tame  the 
wild  beads  brought  home  from  the  pole  or  the  equator,  have 
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proved  ineffectual.  They  are  gentle  and  harmlefs  enough 
while  young  ; but  as  they  grow  up,  they  acquire  their  na- 
tural ferocity,  and  fnap  at  the  hand  that  feeds  them.  It  may 
indeed,  in  general,  be  afferted,  that  in  all  countries  where 
the  men  are  molt  barbarous,  the  beafts  are  moft  fierce  and 
cruel : and  this  is  but  a natural  confequence  of  tlie  Itruggle 
between  man  and  the  more  favage  animals  of  the  foreft  ; for 
in  proportion  as  he  is  weak  and  timid,  they  muft  be  bold  and 
intrufive ; in  proportion  as  his  dominion  is  but  feebly  fup- 
ported,  their  rapacity  mutt  be  more  obnoxious.  In  the  ex- 
tenfive  countries,  therefore,  lying  round  the  pole,  or  be- 
neath the  line,  the  quadrupeds  are  fierce  and  formidable. 
Africa  has  ever  been  remarked  for  the  brutality  of  its 
men,  and  the  fiercenefs  of  its  animals  : its  lions  and  its 
leopards  are  not  lefs  terrible  than  its  crocodiles  and  its  fer- 
pents  ; their  difpofitions  feem  entirely  marked  with  the  ri- 
gours of  the  climate  ; and  being  bred  in  an  extreme  of  heat, 
they  {hew  a peculiar  ferocity,  that  neither  the  force  of  man 
can  conquer,  nor  his  arts  allay.  However,  it  is  happy  for 
the  wretched  inhabitants  of  thofe  climates,  that  its  mod 
formidable  animals  are  all  folitary  ones  that:  they  have  not 
learnt  the  art  of  uniting,  to  opprefs  mankind  •,  but  each,  de- 
pending on  its  own  ftrength,  invades  without  any  affiftant. 

The  food  alfo  is  another  caufe  in  the  variety,  which  we 
find  among  the  quadrupeds  of  the  fame  kind.  Thus  the 
beafts  which  feed  in  the  valley  are  generally  larger  than 
thofe  which  glean  a fcanty  fubfiftence  on  the  mountain. 
Such  as  live  in  the  warm  climates,  where  the  plants  are 
much  larger  and  more  fucculent  than  with  us,  are  equally 
remarkable  for  their  bulk.  The  ox  fed  in  the  plain§  of 
Indoftan,  is  much  larger  than  that  which  is  more  har- 
dily maintained  on  the  fide  of  the  Alps.  The  deferts  of 
Africa,  where  the  plants  are  extremely  nourishing,  produce 
the  largeft  and  fierceft  animals  *,  and,  perhaps,  for  a contrary 
reafon,  America  is  found  not  to  produce  fuch  large  animals 
as  are  feen  in  the  ancient  continent.’  But,  whatever  be  the 
reafon,  the  faCt  is  certain^  that  while  America  exceeds  us 
in  the  fize  of  its  reptiles  of  all  kinds,  it  is  far  inferior  in 
its  quadruped  productions.  Thus,  for  inftance,  the  largeit 
animal  of  that  country  is  the  tapir,  which  can  by  no  means 
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be  compared  to  the  elephant  of  Africa.  Its  beads  of  prey 
alfo,  are  diveded  of  that  ftrength  and  courage  which  is  fo 
dangerous  in  this  part  of  the  world.  The  American  lion, 
tiger,  and  leopard,  if  fuch  diminutive  creatures  deferve  thefe 
names,  are  neither  fo  fierce  nor  fo  valiant  as  thofe  of  Africa 
and  Afia.  The  tiger  of  Bengal  has  been  feen  to  meafure 
twelve  feet  in  length,  without  including  the  tail ; whereas 
the  American  tiger  feldom  exceeds  three.  This  difference 
obtains  (till  more  in  the  other  animals  of  that  country,  fo 
that  fome  have  been  of  opinion  * that  all  quadrupeds  in  Sou- 
thern America  are  of  a different  fpecies  from  thofe  moft  re- 
fembling  them  in  the  old  world ; and  that  there  arc  none 
which  are  common  to  both  but  fuch  as  have  entered  America 
by  the  north ; and  which,  being  able  to  bear  the  rigours  of  the 
frozen  pole,  have  travelled  from  the  ancient  continent,  by 
that  paffage,  into  the  new.  Thus  the  bear,  the  wolf,  the 
elk,  the  (lag,  the  fox,  and  the  beaver,  are  known  to  the  in- 
habitant as  well  of  North  America  as  of  Ruflia  ; while  molt 
of  the  various  kinds  to  the  fouthward,  in  both  continents, 
bear  no  refemblance  to  each  other.  Upon  the  whole,  fuch 
as  peculiarly  belong  to  the  new  continent  are  without  any 
marks  of  the  quadruped  perfection.  They  are  almofl 
wholly  deditute  of  the  power  of  defence  j they  have  neither 
formidable  teeth,  horns,  nor  tail ; their  figure  is  awkward, 
and  their  limbs  ill-proportioned.  Some  among  them,  fuch 
as  the  ant-bear,  and  the  floth,  appear  fo  miferably  formed, 
as  fcarce  to  have  the  pov/er  of  moying  and  eating.  They, 
feemingly,  drag  out  a miferable  and  languid  exigence  in  the- 
moft  defert  folitude  5 and  would  quickly  have  been  dedroyed 
in  country  where  there  were  inhabitants,  or  powerful 
beads  to  oppofe  them. 

But,  if  the  quadrupeds  of  the  new  continent  be  lefs,  they 
are  found  in  much  greater  abundance ; for  it  is  a rule  that 
obtains  through  Nature,  that  the  fmalleft  animals  multiply 
the  faded.  The  goat,  imported  from  Europe  to  South 
America,  foon  begins  to  degenerate  5 but  as  it  grows  lefs  it 
becomes  more  prolific  ; and,  indead  of  one  kid  at  a time, 
or  two  at  the  mod,  it  generally  produces  five,  and  fome- 
times  more.  What  there  is  in  the  food,  or  the  climate 
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that  produces  this  change,  we  have  not  been  able  to  learn  ; 
we  might  be  apt  to  aferibe  it  to  the  heat,  but  that  on  the 
African  coal!,  where  it  is  (till  hotter,  this  rule  does  not  ob- 
tain 5 for  the  goat,  iiiftead  of  degenerating  there,  feems 
rather  to  improve. 

However,  the  rule  is  general  among  all  quadrupeds, 
that  thofe  which  are  large  and  formidable  produce  but  a few 
at  a time  : while  fucli  as  are  mean  and  contemptible  are  ex- 
tremely prolific.  The  lion,  or  tiger,  have  feldom  above 
two  cubs  at  a litter;  while  the  cat,  that  is  of  a fimilar  nature, 
is  ufuaily  feen  to  have  five  or  fix.  In  this  manner,  the  lower 
tribes  become  extremely  numerous ; and,  but  for  this  fur- 
prifing  fecundity,  from  their  natural  weaknefs,  they  would 
quickly  be  extirpated.  The  breed  of  mice,  for  inflance, 
would  have  long  fince  been  blotted  frqm  the  earth,  were 
the  moufe  as  flow  in  production  as  the  elephant.  But  it  has 
been  wifely  provided  that  fuch  animals  as  can  make  but  little 
refinance,  fhould  at  leafl  have  a means  of  repairing  the  de- 
finition, which -they  mult  often  fufl’er,  by  their  quick  re- 
production ; that  they  fliould  increafe  even  among  enemies, 
and  multiply  under  the  hand  of  the  deltroyer.  On  the  other 
hand,  it  has  as  wifely  been  ordered  by  Providence,  that  the 
larger  kinds  fhould  produce  but  flowly ; otherwise,  as  they 
require  proportional  fupplies  from  Nature,  they  would  quickly 
confume  their  own  ftore  ; and,  of  confequence,  many  of 
them  would  foon  perifh  through  want , fo  that  life  would 
thus  be  given  without  the  necefl'ary  means  of  fubfiftence. 
In  a word,  Providence  has  molt  wifely  balanced  the  flrength 
of  the  great  againlt  the  weaknefs  of  the  little.  Since  it  was 
necefl'ary  that  fome  fliould  be  great  and  others  mean,  fince 
it  was  expedient  that  fome  fhould  live  upon  others,  it  has 
aflifted  the  weaknefs  of  one  by  granting  it  fruitfulnefs  ; and 
diminilhed  the  number  of  the  other  by  infecundity. 

In  confequence  of  this  provifion,  the  larger  creatures, 
which  bring  forth  few  at  a time,  feldom  begin  to  degenerate 
till  they  have  nearly  acquired  their  full  growth.  On  the 
contrary,  thofe  which  bring  many,  reproduce  before  they 
have  arrived  at  half  their  natural  fize.  Thus  the  horfe  and 
the  bull  are  nearly  at  their  bell  before  they  begin  to  breed; 
the  hog  and  the  rabbit  fearce  leave  the  teat  before  they  be- 
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come  parents  in  turn.  Almoft  all  animals  likewife  con- 
tinue the  time  of  their  pregnancy  in  proportion  to  their  fize. 
The  mare  continues  eleven  months  with  foal,  the  cow  nine, 
the  wolf  five,  and  the  bitch  nine  weeks.  In  all,  the  inter- 
mediate litters  are  the  moft  fruitful ; the  firft  and  the  laft 
generally  producing  the  feweft  in  number  and  the  word:  of 
the  kind. 

Whatever  be  the  natural  difpofition  of  animals  at  other 
times,  they  all  acquire  new  courage  when  they  confider 
themfelves  as  defending  their  young.  No  terrors  can  then 
drive  them  from  the  poll  of  duty;  the  mildeft  begin  to  exert 
their  little  force,  and  refill  the  mod  formidable  enemy. 
Where  refiftance  is  hopelefs,  they  then  incur  every  danger, 
in  order  refcue  their  young  by  flight,  and  retard  their  own 
expedition  by  providing  for  their  little  ones.  When  the  female 
opoffiim,  an  animal  of  America,  is  purfued,  fhe  inftantly 
takes  her  young  into  a falfe  belly,  with  which  Nature  has 
fupplied  her,  and  carries  them  off,  or  dies  in  the  endeavour. 
I have  been  lately  aflured  of  a Ihe-fox  which,  when  hunted, 
took  her  cub  in  her  mouth,  and  run  for  feveral  miles  with- 
out quitting  it,  until  at  laft  fhe  was  forced  to  leave  it  behind, 
upon  the  approach  of  a maftiff,  as  fhe  ran  through  a farmer’s 
yard.  But,  if  at  this  period  the  mildeft  animals  acquire  new 
fiercenefs,  how  formidable  muft  thofe  be  that  fubfift  by 
rapine ! At  fuch  times,  no  obftacles  can  flop  their  ravage, 
nor  no  threats  can  terrify ; the  lionefs  then  feems  more  hardy 
than  even  the  lion  himfelf.  She  attacks  men  and  beads  in- 
discriminately, and  carries  all  fhe  can  overcome  reeking  to 
her  cubs,  whom  fhe  thus  early  accuftoms  to  daughter:  Milk, 
in  the  carnivorous  animals,  is  much  more  fparing  than  in 
others ; and  it  may  be  for  this  reafon  that  all  fuch  carry 
home  their  prey  alive,  that,  in  feeding  their  young,  its  blood 
may  fupply  the  deficiences  of  Nature,  and  ferve  inftead  of 
that  milk,  with  which  they  are  fo  fparingly  fupplied. 

Nature,  that  has  thus  given  them  courage  to  defend  their 
young,  has  given  them  inftin£l  to  choofe  the  proper  tirties 
of  copulation,  fo  as  to  bring  forth  when  the  provifion  fuited 
to  each  kind  is  to  be  found  in  the  greateft  plenty.  The 
wolf,  for  inftance,  couples  in  December,  fo  that  the  time 
of  pregnancy  continuing  five  months  it  may  have  its  young  in 
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April.  The  mare,  who  goes  eleven  months,  admits  the 
horfe  in  fummer,  in  order  to  foal  about  the  beginning  of 
May.  On  the  contrary,  thofe  animals  which  lay  up  pro- 
vifions  for  the  winter,  fuch  as  the  beaver  and  the  marmotte, 
couple  in  the  latter  end  of  autumn,  fo  as  to  have  their  young 
about  January,  againft  which  feafon  they  have  provided  a 
very  comfortable  (tore.  Thefe  feafons  for  coupling,  how- 
ever, among  fome  of  the  domeftic  kinds,  are  generally  in 
confequence  of  the  quantity  of  provifions  with  which  they  are 
at  any  time  fupplied.  Thus  we  may,  by  feeding  any  of 
thefe  animals,  and  keeping  off  the  rigour  of  the  climate, 
make  them  breed  whenever  we  pleafe.  In  this  manner  thofe 
contrive  who  produce  lambs  all  the  year  round. 

The  choice  of  fituation  in  bringing  forth  is  alfo  very  re- 
markable. In  moft  of  the  rapacious  kinds,  the  female  takes 
the  utmoft  precautions  to  hide  the  place  of  her  retreat  from 
the  male ; who  otherwife,  when  preffed  by  hunger,  would 
be  apt  to  devour  her  cubs.  She  feldom,  therefore,  ftrays 
far  from  the  den,  and  never  approaches  it  while  he  is  in 
view,  nor  vifits  him  again  till  her  young  are  capable  of  pro- 
viding for  themfelves.  Such  animals  as  are  of  tender  con- 
flitutions  take  the  utmoft  care  to  provide  a place  of  warmth 
as  well  as  fafety,  for  their  young ; the  rapacious  kinds  bring 
forth  in  the  thickeft  woods ; thofe  that  chew  the  cud,  with 
the  various  tribes  of  the  vermin  kind,  choofe  fome  hiding- 
place  in  the  neighbourhood  of  man.  Some  dig  holes  in  thp 
ground  *,  fome  choofe  the  hollow  of  a tree  ; and  all  the  am- 
phibious kinds  bring  up  their  young  near  the  water,  and  ac- 
cuftom  them  betimes  to  their  proper  element. 

Thus  Nature  feems  kindly  careful  for  the  prote&icn  of 
the  meaneft  of  her  creatures  : but  there  is  one  clafs  of  quad- 
rupeds that  feems  entirely  left  to  chance,  that  no  parent 
Hands  forth  to  protect,  nor  no  inftru&or  leads,  to  teach  the 
arts  of  fubfiftence.  Thefe  are  the  quadrupeds  that  are 
brought  forth  from  the  egg,  fuch  as  the  lizard,  the  tortoife, 
and  the  crocodile.  The  fecundity  of  all  other  animals  com- 
pared with  thefe  is  fterility  itfelf.  Thefe  bring  forth  above 
two  hundred  at  a time;  but,  as  the  offspring  is  more  nu- 
merous, the  parental  care  is  lefs  exerted.  Thus  the  numerous 
brood  of  eggs  are,  without  farther  folicitude,  buried  in  the 
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warm  fands  of  the  fhore,  and  the  heat  of  the  fun  alone  is 
left  to  bring  them  to  perfection.  To  this  perfection  they 
arrive  almoft  as  foon  as  difengaged  from  the  (hell.  Moft  of 
them,  without  any  other  guide  than  inftinCt,  immediately 
make  to  the  water.  In  their  paflage  thither,  they  have 
numberlefs  enemies  to  fear.  The  birds  of  prey  that  haunt 
the  fhore,  the  beads  that  accidentally  come  that  way,  and 
even  the  animals  that  give  them  birth  are  known,  with  a 
ftrange  rapacity,  to  thin  their  numbers  as  well  as  the  reft. 

But  it  is  kindly  ordered  by  Providence,  that  thefe  animals 
which  are  moftly  nojtious,  fhould  thus  have  many  deftroyers; 
were  it  not  for  this,  by  their  extreme  fecundity,  they  would 
foon  over-run  the  earth,  and  cumber  all  our  plains  with 
deformity. 
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